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Appendix F 

Superfund Recort Cenler 
SITE: NCvJ (~ .. tf ,.{ 
BREAK: C-:n L, 

OTHER: jJuc# 2 3 7~ 3 

SPU System Log and Slurry Solids Concentration Data Summary 



Definitions applicable for in-situ sediment and/or slurry mixtures 

W, Weight of oven-dried solid particles 

W f Weight offluid surrounding solid particles 

V, Volume of compressed, oven dried solid particles 

V IV Vo lume of flu id surrounding sol id particles 

Wt Weight of solids and pore fluid 

Vt Total volume of solids and pore fluid 

D 

Flow velocity of the mixture measured in a pipe with diameter d 

Diameter of pipe in which the flow velocity of the mixture is measured 

Definitions and formulas applied in calculations: 

[m/s1 

[m] 

w Moisture content, which is defined as. W wi W s This is used in geotechnical engineerin 
and can be greater than 100 percent. ['Yo J 

C Concentration which is defined as Wsl V t . 

P, 

Pill 

rP w 

G s 

SItu 

Density of the grains, is defined as Ws / Vs. [kg/m3 ] 

I n-situ density of the soil or \vet unit weight or wet density, is defined as Wt / Vt of the 
in-situ soil. 
[kg/Ill 3 J 

Mixture density, is defined as W t / Vt of the mixture 

Pore fluid density or fluid unit weight is defined as WII V f 

I n the case of New Bedford 1.014 Kglm3 is used. 

[kg/m3] 

[kg/m31 

Specific gravity of solid particles (grains) This is the unit weight of solids divided by 
the unit \'veight of pure water. Because of the presence of organic material the specific 
gravity of the dredged material appeared to be 2.400 

Specific gravity of the in-situ sediment. This is the unit weight of the in-situ 
solids/water mixture divided by the unit weight of pure water 

Specific gravity of slurry mixture. This is the unit weight of a solids/water mixture 
divided by the unit weight of pure water 

Specific gravity of (sea)water ,which is the unit weight of the (sea)water divided by 
the unit weight of pure water. The value of 1.026 it typically used for seawater (64.0 
pcf /62.4 pcf). For this project, the fluid is assumed to be a mixture of fresh and salt 
water and a fluid specific gravity of 1.014 was used in calculations [SGU] 
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Percent solids by weight, which is defined as W 5 I WI times 100 

Percent solids by weight of insitu material is defined as: 

P s * (P_SlltL:- R-",L * I 00 
P SIll! * (ps - P w) 

Percent solids by weight of a slurry is defined as: 

P_s~mix~",2 * I 00 
P mIx * (ps - P w) 

C Percent volume concentration 

[%] 

[%] 

[%] 

I n the dredging industry the term "volume concentration" is commonly used to describe 
the ratio between the slurry density in the dredging process and the in situ density, ane 
is calculated by the term. 

Prod SlIII 

100 x (p m - P w)/( P"III - Pw) 

This percent volume concentration can also be described as: 
100 x (SGm - SG w)/( SGsilll - SGw ) 

In-situ producfion rate is defined as: 

v mIX * 0.25 *n*d
2 

* ( P mix - P w)/ (PSIIII - P w) 

Prod SIIII L'lt I n-situ production calculated over a certain time interval is defined as: 
Prod SIll! * ,.'..t 

Prod TDS Tons dry solid production is defined as: 

0.001 * L'lt*0.25*n*d 2 *V mix * P S * (p mix - P w) I (p S - P w) 

Y lnix Volume of slurry mixture discharged is defined as: 
L'lt * V III IX *0.25 *n*d2 
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[insitu m3/s] 

[insitu m3] 

[tons] 
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New Bedford Harbor Superfund Site, Pre.Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Summary of Dally SPU Reports 

Net Operational hrs Vol.ume Slurry 

(soit +recirC.water) 

Date Day yd3 

Day Cum. Day Cum. 

10·AuQ Thursday 

11·AUQ Friday 

12-Aug Saturday 

13·Aug Sunda'y 255 891 

14·Aug Monday 4.60 715 1.522 2,413 

15·AuQ Tuesday 602 1317 1.81B 4.231 

16-AuQ Wednesday 593 19.10 1,924 6,155 

17-Aug Thursday 7.25 26.35 2.509 8,664 

18-Aug Friday 3.33 29.6B 1,022 9,686 

TOTALS 29.68 9,686 

REMARKS: 

Yolume Production Situ Average Volumes not logged 

(soi/·sltu yd3) situ yd31 Density Volume (soil·Sltu yd3) .Remarks 

yd3 Nett kglm3 Concentration yd3 

Day Cum. Hours % Day correcl.Cum. 

193 76 1.270 23 72 265 Cumulative values 

340 533 74 1.280 24 605 

325 858 54 1.380 18 930 

424 1.282 71 1,400 22 1.354 

537 1.819 74 1.410 22 27 1.918 

292 2.111 88 1.260 29 45 2.255 

2.111 AVERAGES 71 1.349 23 144 2,255 



New Bedford Harbor Superfund Site, Pre.Design Field Test 
BEAN Environmental L.L.C., Test Dredge 
Daily average insltu densities based on soil sample test results 

percentage average cut average daily average 
Date Cut no of cut excavation sample codes wet unit wet unit wet unit wet unit wet unit 

dredged dredged depth applicable weight weight weight weight weight 
if-] [%] (ftl J-] [~J H (kglm31 [kg/m3J [kg/m31 (kg/m31 (kg/m3] 

08/10- 08/13 6 100% 2 6_4 (0-14") 8_4 (14-24") 5_3 (14_24") 1,177 1,345 1,456 1,270 1,270 

14-Aug 7 100% 2 B·A3 8_4 1,361 1,238 1,299 
8 44% 2 8_4 1,238 1,238 1,281 

15-Aug 8 56% 2 B-A3 1,361 1,361 

5 75% 2.1 B-B2 5_3 6_4 1,482 1,454 1,275 1,404 1,386 

16-Aug 5 25% 2 B·B2 1,485 1,485 
4 100% 1.75 B·B2 5_3 4_4 1,484 1,454 1,359 1,414 

3 45% 1.6 4 4 B-C1 1,358 1,290 1,324 1,404 

17-Aug 3 55% 1.8 4 4 1,360 1,360 

2 100% 1.825 8·B2 1,486 1,486 

1 50% 3 B·A1 1,341 1,341 1,407 

l8-Aug 1 50% 3 B·C1 1,290 1,290 

A 25% 4 8_4 1,231 1,231 1,266 
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New Bedford Dredge Test 
SPU Histogram of Slurry Densities 

08/17/2000 

16-27% 
1.08-1.12 

27-37% 
1.12-1.16 

% Solids by Volume 
Slurry Densities (tfm3) 

-------------

37-47% 
1.16-1.20 

47-57% 
1.20-1.24 
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New Bedford Dredge Test 
SPU Histogram of Slurry Densities 

08/18/2000 

1.08 -1.12 
27 ~ 43 % 

1.12~1.16 

43 ~ 59 % 

Slurry density tlm3 
% solids by volume 

1.16 ~1.20 
59 - 76 % 

--- ------.-~-- ----

1.20 -1.24 
76 ~ 92 % 



IOate: August 10 to 13 2000 

Date: August 10 to 13 2000 conditions: rho mix loop 3>1040kg/m3, rpm slurry pump>700 rpm, flow va'oc"y ,n 250 mm flow lube>1 IUs 
water density specific gravity insitu density avg % SOlids by we'ght tons dry solid/insitu volume 
kg/m3] kg/m3) Ilkg/m3) of Insitu matenal [TDS/silu m31 
1015 2400 1270 35% 0442 

total effective time period Flow slurry volume insitu tons dry solid '/, solids by weight '10 sol,ds by welghl '10 solids by weighl 'I. volume concentration densll 
.'urry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 

(min! (hr:mln:ss] (mls) (metric tons) ('!o) ('!o) ['!o) (Of,) [kglm 
average average (m3lhrj averagel,nSllu m3lhrj average Itonslhr) average average average average avera~ 

lOla I dredge period 10 until 13 Augu,' 1,5 268 sa 26 9,98% 678% 883% 2164% 1,( 

10lal effectIVe [min) max dally total [m3) datly 'o'a'l,ns"u m3) daily lotal [Ions) max max max max max 
153 29 681 147 65 46% 35% 35% 100% 1 2 

M,ssing dalalog values between 14:10 and 16:05 due to error dunng saving missing estlmaled quan','y = 55 m3 

Date: August 10 to 13 2000 conditions:SGU 100p3>1 040, rpm slurry pump>700 rpm, flow velOCity ,n 250 mm flow lube> 1 tus 

water density specific gravity insitu denSity avg % sol,ds by weight shOrt Ions dry Solid 
l[kglm3) kglm3) l[kglm3] of InSltu matenal I per ,nsitu volume [TDS/cu-flj 
1015 2400 1270 35% 0014 

lolal effeclive time period Flow 51urry volume InSHu Ions dry sol'd I;, solids by weight '/, sonds by weight ./, solids by weIght 'I. volume concentration densil 

slurry pumping lime analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop: 
[min) (hr:min:ss) [ttls] ('!o) ['I.) ['/,) f'!o) SGU 

average average [cylhr) average f,ns'lu cy/nr) average [snort lons/hr) average average average average averag 

tolal dredge penod: 10 until 13 August 5.0 351 76 28 9,98% 6.78% 8.83% 21.64% 10 

lolal effecl've [m,n) max dally lolal ICy) dally 10!al l,nsl!u cr) 

I 
datly 10lal [short Ions) max max max max max 

153 96 891 193 72 46°/0 35% 35% 100°/0 1 2 

MISSing datalog values between 14:10 and 16,05 due 10 error during saving· missing estimated quanilly = 72 cy 
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loate: August 142000 

Date: August 14 2000 conditions: rho mix loop 3>1040kg/m3. rpm slurry pump>700 rpm. flow veloclly In 250 mm flow lube>1 IUs 
water density specific gravity Insllu densily avg % solids by weight Ions dry solid/lnsitu volume 

IIkglm3J kglm3J k£lm 31 of Insitu material I10S/silu m3J 
1015 2400 1280 36% 0459 

total effective time period Flow slurry volume insltu tons dry Solid '!. solids by weight '10 solids by weight '10 solids by weight % volume concentration denslt) 
slurry pumping timo analysed velocity dischargod Production Production loop 1 loop 2 loop 3 loop 3 loop 3 

{min) !hr:min:ss) ImlsJ Imetrlc tonsJ I'IoJ I'IoJ I'IoJ I'IoJ Ikg/m3 
average average Im3lhr) averagel,nsltu m3lhr] average Itonslhr] average average average average averag' 

total dredge period: 08:18-17:46 1.4 253 56 26 11.19% 6.88% 9.44% 22.32% , ,07 

total effective IminJ total gross IminJ max daily total Im3J dally lotal I,ns,tu m3J dally Iota I lions] max max max max max 
276 540 1 8 1164 260 119 35% 36% 35°/CI 96% 1.2E 

Date: Augusl 14 2000 conditions:SGU 100p3>1 040. rpm slu"},pump>700 rpm. flow velocity In 250 mm flOw tube>' fUs 

water density specific gravity Insltu density avg % solids by weight short tons dry solid 
kglm31 Irkgfm~ k£lm~ of Insltu matenal per Insitu volume jTOS/cu-fl] 
1015 2400 1280 36°/Q 0014 

total effective time period Flow slurry volume insitu Ions dry solid ''10 solids by weight '/. solids by weight % solids by weight 'I. volume concentration density 

slurry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop J loop J loop 3 
{min] {hr:mln:ss] {ft/s] {'I.] ['!oJ {'I.] ['10] SGU 

average average Icy/hrJ average IlnSllu cy/hr] average [short lonslhrl average average average average average 

tolal dredge period. 08.18-17:46 4.7 331 74 29 1119% 688% 944% 2232% 1.07 

total effectIVe {minJ total gross {mlnJ max dally total Icy] dally lotal [,ns,tu cyl daily totallshort tons I max max max max max 

276 540 6 1 1522 340 131 35% 36% 35% 96% 1.26 
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lo.t.: August 15 2000 

Date: August 15 2000 condilions: rho mlX>1040kg/m3. rpm slurry pump>700 rpm. flow veloclly In 250 mm ftow lube> I fVs 

waler denslly specific gravity Insltu denSlly avg %. solIds by weIght Ions dry solldhnsltu volume 
ikg/m3J [kg/m3] [kglm3] Of InSltu matenal ITDSISllu m31 

1015 2400 1380 46% 0632 
eNective slurry time period Flow slurry volume Insltu tons dry solid o./D sohds by weight % SOlids by weight °/, solids by weiQht 0;. .... olume concentration densIty 
pumping tim. analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 1 loop 1 

[min] [hr:mln:.sJ [ml_J [merrlc tonsJ .['1,) [%J [·i.) [' •• J [kglm3J 

average average Im3/hr) average[lnsllu m3/hrj average lions"',! average average average average average 
lolal dredge Deflod 0705·1933 1 3 231 41 26 i105% 81 P'lo 1033% 1785% 1080 

snapshals: 08'08·08.24 1 3 231 48 30 13,26% '958(1/0 11 97% 2075% 1091 
09:52·10: 14 1.2 219 50 32 13.12%~ 1216% 1306% 2288'·; 1099 
1236·12.57 1 5 257 50 32 1237% 83.2°fo 1122% 1956% 1.086 
1744·1B1B 1.5 261 61 39 13,76% 1087\1/", 1341% 2355°/0 1 101 
18.57·19:20 14 240 64 40 1660% 1154% 1501% 2648% 1.112 

lolal effecllVe Iinne [mini 10Iai gross Imlnl max oally 10lal lm31 dally 10lall,nSllu m31 Oa"1 10lal Iionsl max max max max max 

361 747 24 1390 248 157 36%, J3"% 36~', 72Q'0 • 278 

Oaro' August 152000 conddlons· rho rnlx.>1040kg~m3. rpm slurry pump:::.700 rpm. flow ve\OClIY In 250 mrn flow Il,..Ibe=> 1 ftlS 

waler denSity speclf,c grallily Insllu denSity avg % solids by weight short Ions dry solid 

[kglm3J [kqlm31 [kglm31 of InSllu matenal per Insdu volume [TOS/cu-fll 
lOIS 2400 13BO 460./0 0020 

eHeetiv. slurry time period Flow slurry volume InSltu tons dry solid % solIds by weight I '!, solids by weight a/. solids by weight a/. volume concentration dens Ity 

pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 1 loop 3 loop 3 

Jml~t (hr:mln:ssJ [fils) [%J [%J ['!oJ [%) SGU 
average average [cylhrl average [1f"1SdU cy/hrj average \snort 10nsfhr) average average average average average 

10lal dredge pen Cd 0705·1933 43 302 54 29 ' 105% 8 1 1°'0 1033% 1785% 1 080 

snapshots 08:08·08:24 4.3 302 63 33 1326% 958% 1197% 2075%. 1091 

09.52·10:14 4.1 287 66 35 i312% 1216% 13 06% 2288% 1099 

12:36·12:57 48 336 66 35 '237'% 832% 1122% 1956% 1086 

1744·18:18 4.8 341 80 43 13.76% 10.87% 1341% 23.55% 1 101 

18:57·19:20 4.5 314 83 44 16.60% 1154% 15.01% 2648% 1112 

total e!iecllve time Imln) lolal gross [min) max dady lolal Icyl dally lolall,n"lu cyl Oally IOlallsho~ lonsl max max max max max 

361 747 7.9 lB18 325 173 36% 33% 36% 72~% 127B 
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IDate: August 16 2000 

Date: August 16 2000 conditions: rho mx>1040kglm3, rpm slurry l'-"rT1Q>700 rpm, flow veloclly ,n 250 rnm flow lube>l (tis 

waler densily specific gravity InSltu denSlly avg, % solids by welghl tons dry soltdlinsltu volume 
[k9/rru ] [kglm3] Ik91m31 of insltu matenal ITDSISIlu m31 

1015 2400 1400 46% 0667 
eHective slurry time period Flow slurry volume jnsitu tons dry solid % solids by weight (II, solids by weight % solids by weight (J/II volume concentration density 
pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop 3 

[min) [hr;mln:s.) [mls) [metric tons) ('!o) [%1 ('!o) ['!o) [kglm3) 

average average Im3lhrl average[rnstlu m3/hrj average (Ionslhrl average average average average average 
total dredge pertod 11'02·1923 1 4 248 55 36 1424'% 976% 1315% 22,02% 1,100 

snapshots: t 1 :02· 1 1:29 1 7 292 65 43 1329% 10,94% 13,27% 2232% 1,101 

11:33·11:38 2,0 352 68 45 11,71% 8,57% 11,75% 19,33% 1.089 
12:04.12:19 1.4 254 68 46 18,11% 1178% 1585% 26,83% 1,118 

12:51·13:07 1,5 260 67 45 1759% 1174% 1518% 25.74% 1.114 

13:14·13:30 14 250 68 45 1744% 1194% 16,08% 27,08% 1.119 

14:02·15:05 1.4 256 62 42 1561% 1050% 1454% 24,36% 1.1 09 
17:00·17:14 12 216 70 47 2004% 1443% 18,75% 3232% 1.139 
17:27·18:07 1.2 215 66 44 1877°/" 1396% 17,96% 30,68% 1,133 

18:34·19'02 1 2 216 70 47 1950% 1548% 1894%, 32,55% 1,140 

lotal eHecllve lime Imlnl total gr055 [mini ma. dally total [m3) dally 10131110Silu mJI dady lolal Iionsl max max max max max 

356 500 22 1471 324 216 33% 30% 32% 59% 1.241 

Date: August 16 2000 condilions: rho mlX>1040kgim3, rpm slurrypump>700 'f'm, flow veloc'ly_'n 250 mm (low lube>l HiS 

walerdenSily speCifiC gravlly InSltu denslly avg % solids by weight short tons dry solid 
[kg/m3! [kq/m3! [kglm3! of InSllu matenal [ per Insilu volume ITOSicu-fil 
1015 2400 1400 48% 0.021 

eHeetive slurry time porlod Flow slurry volume Insltu tons dry solid % solids by weight '10 solids by weight % solids by weight % volume concentration density 

pumping time analysed velocity discharged Production Production loop 1 loop Z loop J loop 3 loop 3 

[mtn1 [hr:mln: •• ) [IUs) ['I,) [%) [%) 1'!.l sou 
average average [cylhr) average [lnSllu cylhr) average Ishori lonslhr) average average average average average 

tOlal dredge period' 11:02·19'23 4.6 325 71 40 '424% 9,76% 1315%. 2202% 1 100 

snapsholS' 11:02·11:29 5.4 381 85 48 13,29% 10.94% 1327% 22,32% 1 101 

11:33·11:38 6.5 460 69 50 11,71% 857% 11,75% 19,33% , .069 

12:04·12:19 4,7 333 89 50 18.11% 11,78% 15,85% 26,83% 1.118 

12:51·13:07 4,8 340 88 49 1759% 11,74% 15,18% 25.74% 1.114 

13:14·13:30 4.6 326 88 50 17.44% 1194% 16,08% 27.08% 1,119 

14:02·15:05 4,8 335 82 46 15,61% 10,50% 1454% 24,36% 1,109 

17:00·17:14 4,0 283 91 51 2004% 1443% 18.75% 32,32% 1,139 

17 :27 ·18:07 4,0 281 86 48 1877% 1396% 17,96% 30,68% 1 133 

18:34·19:02 4,0 262 92 52 19.50% 1548% 18,94% 32,55% 1,140 

lotal effective lime [mnj lola/ gross Imm) max dally tOlallcyl dally lotal [Insltu Cy! dally lotal Ishort tonsl max max max max max 

356 500 7.1 1924 424 236 33% 30% 32% 59% 1 241 
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Date: August 17 2000 J 

Date: August 17 2000 conditions: rho mix>1040kglm3, rpm slurry pump>700 rpm, flow velocity in 250 mm flow lube> I fUs 

water density speclftc gravity insitu density avg. % solids by weight tons dry solidilnSltu volume 
kg/m3] kQ/m3J kg/m3l of insltu materia! ITDSlsitu m3) 
1015 2400 1410 49% 0684 

totat etfective time per\od Ftow slurry votume mSltu tons dry solid '10 solids by weight '10 solids by weight 'I. solias by weight 'I. volume concentration densit 
slurry pumping time analysed v.'ocity discharged Production Production loop 1 loop 2 loop 3 toop 3 loop: 

_Lmin) _Lhr:min:ssJ Im/sl [metric tonsJ ['!oj ['!oj ['!ol J%] [I<g/m: 
average average [m3/hr) average(,nSllu m3/hr) overage Iions/hr) average average average average averag 

tolal dred!le p_eriod' 1026'.19:44 15 265 57 39 13.67% 947% 1308% 2~ 38% 1,0 
snapshols: 11:07·11:43 1.2 213 72 49 20.19% 1754% 19.94% 3378% 1,1 

1153·1222 1.1 203 69 47 1967% 1760% 2003% 3394% 1,1 
13.55·1435 14 240 61 42 16.56% 11,37% 15.44% 2546% 1,1 
15:02·15:17 14 247 82 56 1912% 1614%) 19.75% 33.28% 1,1 
1609·16:23 1.9 332 81 56 17.26% 9.82% 15.04% 2455% 1,1 
1745·18:29 1.8 325 78 53 1463% 975% 14.60% 23.91% 1,1 

tolal effecllve [min) 10lal gross [mini max oaily IOlallm:)) dally lolall,nsllu m3) da,ly 10lal lions) max max max max max 
435 559 2 1 1919 410 281 33% 31% 33% 60% 1,2 

miSSing. dalalog values between 19:44 and 20:06: estlmated = 20 m3 

Dale: August 172000 conditions rho mIPl040kg/m3, rpm slurry pump>700 rpm, flow velOCity' In 250 mm flow tube> 1 ftis 

waler denSity specifiC gravity insitu density avg % solids by weight short Ions dry solid 
kg/m3] Kg/m31 kg/m3] of InSltu material per InSIlu volume jTDS/cu·flj 
1015 2400 1410 49% 0021 

total effectiv. time period Flow slurry volume insltu tons dry solid 'j. SOlids by weight % solids by weight % solids by weight '" volume concenlratlon \ dens It 

sturry pumping time analysed velocity discharged Production Production loop 1 loop 2 loop 3 loop 3 loop: 

[min] [hr:mln:ssl [ft/sl ['10) ['j.) ['10) ['101 SGU 
average average Icylhr) average (InSltu cylhr) average [shOrt 10nslhr) average average average average averag 

lolal dred,,-e--,,-eriod 1026·19'44 4.9 346 74 43 1367% 947 0/0 13 08% 2138% 1 C 

snapshots: 11:07·11:43 4.0 279 94 54 2019% 1754% 19.94% 3378% I I 

11 :53·12:22 3.8 265 90 52 19.67% 1760% 20.03% 33,94% 1.1 

1355·1435 45 314 80 46 16.56% 11,37% 15.44% 25.46% I I 

15:02·15: 17 4,6 323 108 62 1912% 1614% 19.75% 33.28% 1.1 

1609·16.23 6.2 434 107 61 1726% 9.82% 15.04% 2455% 1 1 

17:45·16:29 6.0 425 102 59 1463% 9.75% 14.60% 2391% 11 

total aflactive IminJ total gross Imin) max dally lolal (cy) daily total [Insltu cy) daily tolallshort tons) max max max max max 

435 559 7.0 2509 537 309 33% 31% 33% 60% 1 2 

missing: datalog values between 19.44 and 20:06: estimated = 27 cy 
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10ate: Augult 18 2000 

O.te: August 18 2000 

tolat effeclive 
slurry pumping time 

[min] 

10lal dredge penod 
snapshots 

10lal effectIVe 1m In) 
200 

cean enVIronmental L..L. \.... 

PRODUCTION SUMMARY REPORT 
Pre-Design Dredge Tesl 

NEW BEDFORD SUPERFUND SITE 
Augusl2000 

conditions: rno mix loop 3>1040kg/m3, rpm slurry pump>700 rpm, flow velocily In 250 mm flow lube>1 n/s 
water density specific gravity inSltu density avg % solids by weight tons dry solld/lnsltu volume 
kg/m3! kg/m3! kg/m3! of Insilu malenal . JTDS/SilU m3L 
1015 2400 1260 34% 0425 

time period Flow alurry volume insitu lon5 dry solid 
analysed velocity discharged Production Production 

[hr:mln:ss] [m/_) [mel ric lono] 

average average I m3/hr) averagellnSi\u m3/hr) average Iions/hr) 
11 16-1855 13 235 67 29 
12.31-12.45 14 249 88 38 
16,32-1651 1,0 168 71 30 
1657-17,27 1,2 203 87 37 
1738-17.45 1,2 218 121 51 

lotal gross Imlnj max dally lotal (m3) dally 10laillnSilu m3) daily lolal lions) 
459 37 781 223 95 

MISSing data log values belween 10AO and 11 :16 due to breakdown datalog computer, miSSing estlmaled quanllty' 34 m3 

Date: Augusl18 2000 condltions:SGU loop3>1 040, rpm slurry pump>700 rpm, flow velOCity In 250 mm flow lube>1 ~/s 

water density speCific gravity Insltu denSity 3Vg, % solids by welghl short Ions dry solid 
IIkglm3) kg/m3) kglm3J of InsllU malerlal per InSltU volume ITO S/eu-~) 
1015 2400 1260 34% 0013 

lolal effacllve lima period Flow slurry volume insilu Ions dry solid 
.Iurry pumping lime analysed veloclly discharged Production Production 

[minJ [hr:mln:s.J [ltlsJ 

average average Icy/hrj average [insilu cy/hrj average Ishortlons/hr) 

10lal dredge period 11 16-1855 44 307 88 31 

snapshols 1231-12.45 46 326 116 41 

1632-1651 31 220 93 33 
16.57-1727 3.8 266 114 41 
1738-1745 4,0 285 158 57 

10Iai effeclive (min) lolal gross Imlnl max dally IOlalleyj daily 10lall,nSllu cy) dally lolallshon lonsj 

200 459 123 1022 292 105 

MISSing dalalog values belween 1040 and 11: 16 due 10 breakdown of compuler missing estlmaled quanilly = 45 cy 

TABLE F-9 

'10 50lids by weighl 'f, solids by weighl '10 .olids by weight % volume concentration dan51ty 

loop 1 loop 2 loop 3 loop 3 loop 3 

['10] ['10] ['Io} [%) [kglmJ] 

average average average average average 

1094% 897% 1102% 2860% 1,08' 

1425% 1074% 13,60% 3554% 1,10: 

1531% 1549% 1587% 4202% 1,111 

1592% 1539% 16,22% 4302% 1.121 
1865% 18,89% 20,22% 5545% 1,15 

max max max max max 

30% 29% 29% 54% 1,22: 

'f, solids by weight '/, solids by weight ./ •• olids by weighl 'I. volume concentration den.ily 

loop 1 loop 2 loop 3 loop J loop 3 

['!oj ['!oj ['/.) ('/,) SGU 
average average average average average 
1094% 897% 1102% 2860% 1 08~ 

1425% 1074% 1360% 3554% 1 10; 

1531% 1549% 15.87% 42.02% 111t 

1592% 1539% 16.22% 4302% 1 12C 

1865% 1869% 20,22% 5545% 1 15' 

max max max max max 

30% 29%1 29% 84% 122: 
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Appendix G 
Dredging Accuracy Data 
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Elevation in US feet 
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No of loggings 

08-02-00 Position logging 
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CUT 5 FIELD TARGET DREDGE DEPTHS 

CAD FILE: MNBETS01-A1.DWG 

FOSTER iJ WHEELER 
FOSTER WHEELeR ENVIRONMENTAL CORPORATION 

133 F&DERAL STREET. ,BOSTON, MASSACHUSETTS 02110 

air ~ N BEAN ENVIRONMENTAL. L,L,C, 
T ~EW c=s~~: io~~ 500 

-

1, SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC, 

2, ALL DEPTHS ARE RELATIVE TO M,L,L,W, 
(Le, 5,8 is S,B ft M,L,L,W,), 

3, "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING), 

o 
I 

20 
! 

SCALE IN FEET 

FIGURE G-2 

40 
I 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

CUT 5 
ACCURACY EV ALUA TION 

SCALE: AS SHOWN I 



CAD FILE: MNBETS02-A 1.DWG 

CUT 5 POST DREDGE SURVEY: AUGUST 19TH. 2000 

o ~ ~o 0 0 0 0 0 
.., -.~"".", "? '; "? '; "? 

0'0.0_"" 0 0 QJ..O 0 0 0 
'; ~' '; '; ..,'1/' '; "? 'il 6.1-
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CUT 5 TARGET DEPTHS - POST DREDGE SURVEY 

FOSTER ~ WHEELER 
FOSTER WHEEL.ER ENVIRONMENTAL. CORPORATION 

133 FEDERAL STREET, BOSTON, MASSACHUSETTS 02110 

I t: N BEAN ENVIRONMENTAL, L.L.C. 
- ST. CHARLES AVE .• SUIl! sao 

NEW ORLEANS. LA 70130 

1, SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2. ALL DEPTHS ARE RELATIVE TO M.L.L.W. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3. • +. DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 

o 
I 

20 
! 

SCALE IN FEET 

FIGURE G-3 

40 
I 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

CUT 5 
ACCURACY EVALUATION 

SCALE: AS SHOWN 

color. 
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CUT 6 PRE-DREDGE SURVEY: AUGUST 5TH. 2000 
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CUT 6 FIELD TARGET DREDGE DEPTHS 

CAD FILE: MNBETS04-A l.DWG 
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1, SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC, 

2, ALL DEPTHS ARE RELATIVE TO M,L.L.W, 
(i.e, 5,8 is 5,8 ft M,L,L.W,), 

3, "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING), 
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NEW BEDFORD, MASSACHUSETTS 

CUT 6 
ACCURACY EVALUATION 

SCALE: AS SHOWN 



CUT 6 POST DREDGE SURVEY: AUGUST 19TH, 2000 

CUT 6 TARGET DEPTHS - POST DREDGE SURVEY 
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ENVIRONMENTAL LLC. 

2. ALL DEPTHS ARE RELATIVE TO M.L.l.W. 
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CUT 7 PRE DREDGE SURVEY: AUGUST 5TH. 2000 

CUT 7 FELD TARGET DREDGE DEPTHS 
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1. SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2. ALL DEPTHS ARE RELATIVE TO M.L.L.W. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3. "+" DENOTES ELEVATION ABOVE TARGET 
ELEVATION (UNDER DREDGING). 
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ACCURACY EVALUATION 
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CUT 7 TARGET DEPTHS - POST DREDGE SURVEY 
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1. SURVEY DATA PROVIDED BY BEAN 
ENVIRONMENTAL LLC. 

2. ALL DEPTHS ARE RELATIVE TO M.L.L.W. 
(i.e. 5.8 is 5.8 ft M.L.L.W.). 

3. "+" DENOTES ELEVATION ABOVE TARGET 
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FIGURE G-7 
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NEW BEDFORD, MASSACHUSETTS 

CUT 7 
ACCURACY EV ALUA TION 

SCALE: AS SHOWN 

Originals in color. 
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CUT 8 FIELD TARGET DREDGE DEPTHS 
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ELEVATION (UNDER DREDGING), 

o 
I 

20 
! 

SCALE IN FEET 

FIGURE G-8 

40 
! 

NEW BEDFORD HARBOR SUPERFUND SITE 
NEW BEDFORD, MASSACHUSETTS 

CUT 8 
ACCURACY EVALUATION 

SCALE: AS SHOWN 

Orlo1nol,,: ___ 1_ .. 



", , 
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CUT 8 TARGET DEPTHS - POST DREDGE SURVEY 
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New Bedford Dredge Test 
Dredging Accuracy Evaluation Cut 7 (including slopes) 
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Dredging Accuracy Evaluation Cut 8 (including slopes) 
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VARIANCE BETWEEN POST DREDGE SURVEY (BELLC) AND TARGET DREDGE DEPTHS 

CUT A CUT 1 CUT 2 CUT 3 CUT 4 CUT 5 CUT 6 

° ~ M I ! __ I 
::.t,;ALt. IN FEET 
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V ARIANCE BETWEEN 
POST DREDGE SURVEY (BELLC) 
AND TARGET DREDGE DEPTHS 

SCALE: AS SHOWN 
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TARGET DREDGING DEPTHS AS INPUT INTO CMS 
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Volume Calculations 



New Bedford Harbor Superfund Site, Pre-Design Field Test 

BEAN Environmental L.L.C., Test Dredge 

Production Report Summary 

Volume Calculations Date: August 30-2000 

R.mo".d "ol,m', E'r" "0(", 
Survey No. Production Date I Cut A Cut1 Cut 2 Cut3 Cut 4 Cut 5 Cut 6 Cut 7 

I 
Cut 8 

I 
Cut 9 

I 
TOTAL 

(cy) Icv) Icv) (cv) (cy) ICV) Icv) Ic'!) lev] (Cy) (cv) 

8/14/2000 evening 2 Aug-14 252 267 

8/16/2000 morning 3 Aug-15 233 ~~~ I 244 I 43 

I I 
I <.<., I 

8/16/2000 evening 4 Aug-16 236 243 221 

8/18/2000 morning 5 Aug-17 204 

8/19/2000 morning 6 Aug-18 152 382 244 260 

I 
270 275 236 247 260 58 2384 

Average Volume 152 382 244 232 I 253 259 236 247 252 51 2308 

~ 
...., 
~ Dredged cuts per day -O::l 

I 

I 

Cut 8 I r'" I 
~ Production Date Cut A Cutl I Cut 2 Cut3 Cut 4 Cut 5 Cut 6 Cut 7 Cut 9 TOTAL -I 

Aug-14 

I 
1 1 0.44 

Aug-15 075 056 

Aug-16 047 1 025 

Aug-17 0.5 

I 

1 053 

Aug-18 1 05 I I I I I 1 
Dredge volume_p_~ day _(based on average volume per ClJt ar1~ dredged cuts per day) 

Production Date I Cut A I Cut1 I Cut 2 I Cut3 I Cut 4 I Cut 5 I Cut 6 I Cut 7 I Cut 8 I Cut 9 TOTAL 

Aug-14 236 247 111 51 645 

Aug-15 194 141 335 

Aug-16 109 253 65 427 

Aug-17 191 244 123 558 

Aug-18 152 191 343 

Totals 152 382 244 232 253 259 236 247 252 51 2308 
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APPENDIX J - DREDGE TEST AREA CONTAMINANT CHARACTERIZATION 

PRE-DESIGN FIELD TEST - DREDGE TECHNOLOGY EVALUATION REPORT 

NEW BEDFORD HARBOR SUPERFUND SITE 

J.t INTRODUCTION 

The Pre-Design Field Test (PDFT) was undertaken to evaluate the perfonnance of a dredge 
system being considered for use at the New Bedford Harbor Superfund Site. The objectives of 
the Pre-Design Field Test included: I) evaluating actual dredge perfonnance relative to removal 
of contaminated sediments; 2) evaluating the dredge's ability to minimize environmental impact 
to water quality by measuring the extent of contaminated sediment resuspension; and 
3) evaluating the dredge's ability to operate within acceptable air quality levels. The technology 
selected for the study was a hydraulic excavator equipped with a slurry-processing unit (provided 
and operated by Bean Environmental LLC). 

The evaluation of the dredge perfonnance relative to removal of contaminated sediments 
included two components: I) The first (primary) goal was to evaluate the dredge's ability to 
remove contaminated sediments to a given depth horizon relative to the dredging plan (Foster 
Wheeler Environmental Corporation - FWENC, 2000a). Results of this analysis are reported 
within Section 3 of the main report; and 2) A secondary objective was to detennine how 
effectively the dredging technology could remove contaminated sediments within the test area by 
comparing pre and post dredge PCB concentrations. This infonnation was used to detennine 
overall PCB mass removal efficiency and to evaluate the effectiveness of this technology with 
regard to site-specific cleanup levels under the conditions of the PDFT. Results of this 
evaluation are reported in this Appendix. 

The PDFT was perfonned in August 2000 in a 100-foot by 550-foot (31m x 168m) area within 
New Bedford's Upper Harbor (Figure J-I) referred to in this Appendix as the "test area". Prior 
to dredging, a series of sediment cores were collected in this area. Cores were split into I-foot 
(0.3m) sections to undergo PCB analysis. Geostatistical methods were used to map the initial 
PCB concentration in sediments in I-foot (O.3m) horizons over the test area. Following 
dredging, sediment cores were collected in the test area at the same locations as the cores taken 
before dredging and analyzed for PCBs. The results were then mapped over the test area. 
Comparison of the pre- and post-dredging PCB data allowed for assessment of the PCB removal 
efficiency of the dredging system during the PDFT. 

Characterization of surface sediments within the test area prior to dredging indicated a high silt
clay content and a high water content (32-43% solids by weight). Therefore, it was envisioned 
suspension of material during dredging and sloughing of the sediment adjacent to the dredged 
area could re-contaminate the test area (especially along the boundaries) either during or shortly 
after dredging was completed in a specific area. To evaluate the extent of this potential re
contamination, post-dredging surface grab samples were collected at each core location, as well 
as at a series of other locations within the test area. 
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This Appendix reports on the comparison of the pre- and post-dredge PCB concentrations as part 
of the overall efficiency evaluation. The work represents a joint effort by the U.S. EPA 
(Region I and ORD), the U.S. Army Corps of Engineers (USACE, New England District), and 
ENSR International (under contract OACW 33-96-0-004 to the USACE). The results of the 
water quality monitoring and air quality monitoring can be found in Appendices K and L, 
respectively. 

J.2 METHODS 

J.2.1 Selection of Sampling Locations 

A systematic grid of 30 sampling points was assigned to the original toO-foot by 400-foot 
(31 m x 122m) dredging test area (cuts 1-14 in Figure J-2). These sampling points are labeled as 
EPA 1 through EPA 30 in Figure J-2. Spacing of the sampling points was designed to allow for 
adequate characterization of the pre-dredge PCB concentrations within the test area to assist in 
development of the dredge plan. The spacing and number of sampling points also allowed for 
performance of statistically valid comparisons between pre- and post- dredging concentrations to 
assess the ability of the dredge to achieve target cleanup levels within the test area. 

Prior to the start of the dredging, the original test area was expanded 150 feet (46 m) to the west 
into the adjacent deeper water (cuts A-E in Figure J-2) to permit more dredge volume should it 
have been needed over the course of the POFT. Consequently, the existing sampling grid was 
expanded into this area, with an additional 10 sampling points established and sampled prior to 
the start of dredging. Post-dredge samples were collected at the same locations as the pre-dredge 
samples with the addition of sampling point EPA 31. This sample point was added to allow for 
characterization of post-dredge sediment conditions in the portion of cut A of the provisional 
area that was ultimately dredged (Figure J-2). Target and actual sampling locations are presented 
in Table J-1. 

Additional post-dredge grab samples were collected at other locations within the test area. These 
grabs were taken with the goal of assessing surficial sediment contaminant levels within the first 
0-2 cm (0-0.8 inches) immediately after dredging. The specific target locations for these grabs 
were not determined prior to sampling. Rather, the general area and spacing were established, 
with the actual locations determined as the sampling crew worked around the shifting dredge
anchor system. The grab sampling included locations near the center of each dredge cut as well 
as closely spaced locations along two transects crossing cut 1. Transects were located in Cut 1 to 
assess potential worst case conditions for recontamination of the dredge area due to sloughing. 
Cut 1 was chosen for this assessment because it was bordered on three sides by undredged areas 
containing thick layers of contaminated silt. Actual sampling locations are presented in 
Figure J-2 and in Table J-1. 

J.2.2 Pre-Dredge Sediment Collection 

Sediment core samples were collected at 40 stations including the 30 samples from the original 
100-foot x 400-foot (31 m x 122m) dredge footprint of the test area and the 10 additional samples 
from the expanded test area located immediately to the west (Figure J-2). Samples were 
collected using 2.625-inch (6.668cm) outside diameter push-core barrels (clear polycarbonate 
liners) that were outfitted with an internal piston for maximizing recovery and for maintaining 
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the stratigraphy within the core samples. The sampling platform used for the effort was a 26-foot 
Carolina Skiff. The vessel was equipped with a center moon-pool well and A-frame for 
deploying and recovering sampling equipment and a 3-point anchoring system for accurate vessel 
positioning. Coring operations \vere performed by TG&B, Inc. 

Sampling was accomplished by mounting a bearing plate and extension pole atop a length of 
polycarbonate liner. The piston was positioned inside at the bottom of the liner, and an attached 
cable was led up inside the liner and out through the top of the bearing plate. At each station the 
depth was accurately recorded and transferred to the rigging of the sampling equipment along 
with a second mark with a differential of +4 feet (1.2 m) in order to indicate the target 
penetration depth required by the project. Once the bottom of the core barrel reached the 
sediment water interface, as indicated by the markings, the cable leading down to the top of the 
piston was secured to a fixed point on the A-frame, thus preventing any further vertical 
movement downward with the core barrel. The core barrel was manually driven into the 
sediments. The piston, fixed at the sediment/water interface, placed the sample under negative 
pressure during retrieval, allowing for recovery of a nearly undisturbed core sample. 

The core barrel was driven through the soft materials until the target 4-foot (l.2m) penetration 
was achieved. At some locations, the core barrel could not be manually driven the full 4 feet 
(1.2m). Smaller penetration depths (less than 4 feet (I.2m» were permitted if, upon core 
retrieval, a visible horizon marking the transition between the soft black surficial material and 
underlying lighter colored clay was obtained. For the cores collected in the expanded test area, 
longer cores (greater than 4 feet (1.2m» were collected to ensure that the soft black surficial 
material was fully penetrated. 

A firm sandy bottom was encountered at stations 6 and 18, which significantly limited the depth 
the cores could be driven to manually. For these stations, the outside of the liner was armored 
with a steel jacket and a vibratory attachment was used to achieve a greater penetration depth. 
Once the sampling equipment was recovered, the core barrel was removed from the assembly and 
immediately capped on the bottom and promptly labeled. Any overlying water was allowed to 
settle, and the liner was cut just above the sediment/water interface and securely capped. 

Additional information on sampling methodology can be found in the Quality Assurance Project 
Plan (QAPP) and related coring Standard Operating Procedures (ENSR, 2000). 

J.2.3 Post-Dredge Sediment Collection 

Post-dredge core sampling methodology was similar to that of the pre-dredge effort. However, 
all cores were collected using a push-core (no vibracore) since the required depth of penetration 
was only 2 feet (0.6m) below the sediment water interface, as opposed to the 4 feet (I.2m) in the 
pre-dredge effort. The post-dredge coring targeted only those sampling points that fell within the 
area actually dredged during the PDFT (see Figure 1-2). 

In addition to the collection of core samples, grab samples were also obtained at these stations as 
well as at a number of additional locations to monitor dredge performance (Figure 1-2). Grabs 
were collected along two transects across cut I to help characterize a "worst case" of edge effects 
on recontamination (the cut was bounded by a relatively thick layer of fine-grained surficial 
sediments). Grab samples were collected using a petite-ponar sampler or a similar device having 
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a penetration depth of approximately 6 inches (0. 15m). As the goal of the grab sampling was to 
assess surficial contamination only, the top 2 em (0.8 inches) of material was removed from each 
grab and transferred into a pre-labeled glass jars for laboratory analysis. 

J.2.4 Positioning 

Positioning for coring was achieved using a survey grade differential global positioning system 
(DGPS), a Trimble Real Time Kinematic (RTK) system with the capabilities of continuous 
centimeter level accuracy. Navigational coordinates for each targeted sampling point were pre
entered into the system as "waypoints" so that the vessel operator could view range and bearing 
infonnation to each sampling point during vessel positioning. Once the vessel was at a given 
sampling point, fine level positioning adjustments were made using the 3-point mooring system 
to achieve the requirements of 2-foot (0.6m) horizontal accuracy. To prevent the possibility of 
maneuvering operations impacting the bottom sediments, anchors for each line were set well 
outside of the footprint for the evaluation area and buoyant mooring line was utilized. 
Positioning during the collection of the additional grab samples (collected shortly after a cut was 
dredged) was achieved with a Trimble Pro-XRS DGPS unit with sub-meter accuracy. 

J.2.5 Laboratory Analysis of Sediment PCB Concentrations 

The sediments collected for the dredge efficiency testing were analyzed for the 18 congeners 
selected by NOAA for the National Status and Trends program and by the EPA EMAP program 
(hereafter referred to as the NOAA 18). Two laboratories supported ENSR in perfonning the 
analysis. Arthur D. Little located in Cambridge, MA was selected as the primary laboratory, and 
Woods Hole Group located in Raynham, MA participated as the backup/QA laboratory. 

Sediments arriving at the analytical laboratory were immediately placed in freezers for storage 

(-DoC) until further processing. Core samples were later thawed partially to allow removal from 
core tubes and scraped with a stainless steel spoon to remove the outer centimeter of sediment. 
This scraping process removed sediment transferred to different depths during the coring process 
and allowed analysis of the undisturbed central portion of the core. The cores were cut into 
I-foot (0.3m) sections and allowed to thaw before mixing to fonn the composite sample. 
The preparation methods used to generate these data were selected to match methods used by 
previous investigators and are detailed in the project Quality Assurance Project Plan 
(QAPP; ENSR, 2000). 

The U.S. EPA's Atlantic Ecology Division's Standard Operating Procedure (SOP), The 
Extraction of New Bedford Harbor Sediment Samples for PCBs, was used for this study with 
minor modifications as proposed in the QAPP. Freon was omitted from the test protocol and 
replaced with methylene chloride; heptane was replaced by hexane; and an additional clean-up 
step, using alumina, was added to the method. Sediments were mixed with methylene chloride 
and acetone and disrupted using ultrasonication. Extracts were cleaned using alumina, activated 
copper, and sulfuric acid, and exchanged into hexane for instrumental quantitation. 

The compounds dibromo-octafluoro-biphenyl (DBOFB), PCB 103, and PCB 198 were added to 
all samples as surrogate internal standards (SIS) and carried through the sample preparation and 
analysis process as a measure of accuracy. The Pre-Design Program sediment data sets were SIS 
corrected using PCB 103 for consistency with other data from the area (New Bedford Harbor 
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Long Tenn Monitoring Program). In a few cases the recovery of this compound was suspect, 
and the data were corrected using PCB 198. 

Analysis of the final extracts was accomplished using GC/ECD instrumentation, which provides 
excellent (ppb) detection limits for the NOAA 18 congeners. The analysis utilized two 
chromatographic columns with dissimilar phases to allow confirmation ofthe target compounds. 

Estimates of total PCBs as homologue were calculated based on a mathematical relationship 
among these parameters in New Bedford Harbor sediments determined by Foster Wheeler 
Environmental Corporation (FWENC, 2001). The following fonnula was used to calculate total 
homologues: 

PCB Homologue Calculations 

y = 2.5x 

where: 

y = total PCB concentration as homologues in ppm 

x = sum of the concentrations of the NOAA 18 congeners in ppm 

The laboratory data were validated by ENSR's QA department. Validation included assessment 
of the following elements: 

• Analytical completeness (agreement with chain-of-custody and project requirements); 

• Sample preservation and holding times; 

• Instrument initial and continuing calibration information; 

• Laboratory method blank/equipment blank contamination; 

• Surrogate spike recoveries; 

• Matrix spike/matrix spike duplicate (MS/MSD) results; 

• Laboratory control sample (LCS) results; 

• Standard reference material (SRM) results; 

• Instrument reference standard (IRS) results; 

• Internal standard perfonnance; and 

• Quantitation limits and sample results. 

The validation was used to potentially qualify or reject sample or individual congener data that 
did not meet the data quality objectives established m the QAPP (ENSR, 2000). 

J.2.6 Geostatistics and Mass Removal 

The composite values for each depth horizon were used to produce PCB concentration contour 
maps of the PDFT area for three sediment depth horizons in the pre-dredge conditions (0-1 foot, 
1-2 foot, 2-3 foot (0-0.3m, 0.3-0.6m, 0.6-0.9m» and for one depth horizon in the post-dredge 
conditions (0-1 foot (O-O.3m». Contours were produced using both inverse distance weighting 
(IDW) and kriging methods to interpolate the PCB data between core locations. 

The PCB mass removed was estimated by first calculating the mean PCB concentration within 
each I-foot (O.3m) horizon. This concentration value (mass PCB/mass sediment) was then 
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multiplied by the mass of sediment within each horizon to obtain the total mass of PCBs within 
each horizon. The PCBs within the three I-foot (0.3m) horizons were summed to obtain the total 
PCBs within the test area. A similar process was used to calculate the PCB mass in the top 
I-foot (0.3m) of sediment after dredging. The post-dredge mass of PCBs was divided by the pre
dredge mass to obtain the overall PCB removal efficiency. 

J.3 DESCRIPTION OF THE COLLECTION EFFORT 

Collection of the pre-dredge sediment samples over the original pre-design test area (cuts 1-14 in 
Figure J-2) was performed on 13-16 June 2000. This allowed for sufficient time to complete the 
laboratory analyses and to incorporate the results into the dredging plan for the test area. Just 
prior to the start of the dredging in August 2000, an expanded test area was defined to the west of 
the original test area (cuts A-E in Figure J-2) to accommodate potential additional dredging 
during the PDFT. Additional cores were collected in this area immediately prior to the start of 
dredging (7-8 August 2000). Samples from this expanded test area were archived and were to be 
analyzed only if dredging was actually performed in that area. A summary of the pre-dredge 
collection efforts is presented in Table J-2. 

Grab samples of the top 0-2 cm (0-0.6 inches) of sediment were collected as soon as practicable 
after dredging was completed in a given cut, generally on the same day as the dredging and often 
within several hours of the dredging. These grab samples were collected from 12 August through 
18 August. Reoccupation of the pre-dredge sampling points and collection of cores and grabs 
was performed on 17, 18, and 21 August, all within two to four days of the completion of 
dredging in a given cut. A summary of the post-dredge collection efforts is presented in 
Table J-2. 

J.4 RESULTS 

J .4.1 Analytical Results 

The results from the analysis of pre-dredge core samples are presented in Table J-3. Post-dredge 
core and grab data from the pre-established sampling grid are presented in Table J-4. Analytical 
data from the additional post-dredge grabs collected along the two transects across cut 1 are 
presented in Table J-5. A summary of the total PCB concentrations (as total homologues) for all 
of the analyzed sediment samples is presented in Table J-6. Note that pre-dredge cores from the 
provisional test area that was not dredged and the additional non-transect grab samples (see 
Figure J-2) were not analyzed. 

Samples or individual congener data that did not meet the data quality objectives (DQO's) 
established in the QAPP were flagged/qualified. None of ENSR's findings warranted rejection of 
any data. Selected sample or congener results were qualified with a "J" to indicate that the value 
was below the statistically derived reporting limit or did not meet project DQO's and should be 
considered an estimate. Detailed qualifier explanations were included in the associated 
validation memoranda and summarized on the data tables. 

Equipment blank data associated with the core collection effort were determined to be clean 
relative to the sediment concentrations. Congeners PCB 8, PCB 118, PCB 170, and PCB 195 
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were not detected in the blank. The remaining congeners were detected at concentrations < I % 
compared to sample results. 

J.4.2 Pre-Dredge Characterization 

A physical description of the pre-dredge cores is presented graphically in Figure J-3. The logs in 
this figure are based on visual observation of the sediment material through the clear 
polycarbonate core tubes. As the tubes scratch easily and the coring process can potentially drag 
sediments down, smearing them along the wall of the core tube, the core logs should be 
considered approximate. For cores that were designated for analysis, the tube was cut away in 
the lab (the cores had been frozen). The outer layer of sediment (that was potentially smeared 
during the coring process) was scraped away in the lab exposing the mner sediments. The lab 
recorded the approximate position of significant color and texture changes for the inner section 
of the core. This position has been noted in the core logs as the red lines in Figure J-3. 

A review of the core logs in Figure 1-3 reveals that most of the PDFT area was overlain with a 
layer of black silty material. The thickness of this layer generally increased from east to west, 
ranging from several inches in cut 14 to over 4 feet (l.2m) in cut E. This material had a high 
water content and often had a distinct H2S and/or petroleum odor. Shell fragments were also 
observed in this material. Sand was noted beneath the thin layer of silt material in the extreme 
eastern portion of the area. Over the remainder of the pre-design area, the black surficial deposit 
was underlain by a light gray, clay-like material. 

For the cores that were analyzed, the PCB concentrations (ppm as total homologues) have been 
overlaid on the core logs in Figure 1-4. Each reported value represents the concentration in the 
I-foot (0.3m) section of core that was composited for analysis. A review of Figure J-4 reveals 
that elevated PCB concentrations are generally restricted to the silty surficial deposit. PCB 
concentrations ranged from several hundred to several thousand ppm for I-foot (0.3m) composite 
core sections that consisted entirely of the silty material. The I-foot (0.3m) composite core 
sections that were entirely situated in the underlying clay or sand deposit had no or very low 
« 1 0 ppm) detectable PCB concentrations. 

J.4.3 Post-Dredge Characterization 

A physical description of the post-dredge cores is presented graphically in Figure 1-5. For the 
area that was dredged, the sample logs reveal a uniform layer of light gray, clay-like material 
generally overlain by a thin veneer of black, silty material. As described in Section 3.1 of the 
main report, dredging was performed only in cuts I-S and the southern portion of cut A 
(see Figure J-2 for dredged area location). In the physical description presented in Figure 1-5, the 
logs for locations 10 and 22 in cut 9, location 23 m cut 11, and location 12 in cut 13 represent 
areas that were not dredged. Post-dredge cores were collected at these locations to assess if 
sediment conditions changed adjacent to the dredged area. 

For the cores and grabs that were analyzed, the PCB concentrations (ppm as total homologues) 
have been overlaid on the core logs in Figure 1-6. For the grabs, the PCB concentrations 
represent a composite of the 0-2 cm (O-O.S inch) sediment depth. These concentrations are 
reported in the box above each core. For the cores, the PCB concentrations represent a 
composite of the 0-\ foot (0-0.3m) sediment depth. These concentrations are reported within 
each core. 
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PCB concentrations for the grabs (generally representing the black silty material) ranged from 
0.47 ppm (location 2) to 470 ppm (location 31) and were generally above 100 ppm. 
Concentrations in the upper I-foot (0.3m) composite from the cores ranged from 0.67 ppm 
(location 9) to 130 ppm (location 21) and were generally above 7 ppm. PCB concentrations were 
significantly higher in the grabs than in the upper I-foot (0.3m) core composites at 16 of the 
18 locations where both grabs and cores were analyzed. 

A comparison of core logs and PCB concentrations for pre- and post-dredge conditions is 
presented in Figure J-7 for an east-west transect and in Figure J-8 for a north-south transect. For 
both transects, the vertical position of the post-dredge cores and post-dredge bathymetry clearly 
shows that dredging removed material to below the pre-dredge silt/clay boundary. Comparing 
the PCB concentration at a given I-foot (0.3m) depth interval for the pre- and post-dredge cores 
shows that the post-dredge values are consistently higher. 

PCB concentrations in surficial sediments along two transects crossing cut 1 are presented in 
Figure J-9. These grab samples were collected within several hours of completion of the 
dredging in the cut. Transect 1 ("Tl II series of samples) was aligned near the northern extreme of 
cut 1, and transect 2 ("T2" series of samples) was aligned approximately 20 feet (6.1 m) south of 
transect 1. See Figure J-2 for the location of the transects and sampling points. Lowest PCB 
concentrations were noted near the center of both transects. Concentrations increased to the east 
toward the overlap with the previously dredged cut 1 and to the west toward cut A which had not 
been dredged. 

J.4.4 Geostatistics and Mass Removal 

A comparison was made between the inverse-distance weighting (IDW) and kriging methods 
used to interpolate PCB concentrations and produce contour maps. The difference between the 
two methods was less than 5%; therefore, only results using the IDW method are presented in 
this report. 

Figures J-I0, J-l1, and J-12 show the contoured pre-dredge PCB concentrations for the 0-1 foot, 
1-2 foot, and 2-3 foot (0-0.3m, 0.3-0.6m, 0.6-0.9m) depth horizons, respectively (average 
concentrations over the one-foot interval). The results are tabulated for each overall depth 
horizon as well as just for the dredge area (Table J-7). The pre-dredge PCB concentrations 
decreased significantly with depth in the study area (e.g., 857 ppm to 26 ppm between the 
0-1 foot (0-0.3m) and 2-3 (0.6-0.9m) foot depth horizons), indicating that the PCBs in this area 
are not being buried, or diluted, by clean sediment over time. These concentrations were used to 
set the target depth for the dredging (depth with a PCB concentration less than 10 ppm). 

The post-dredge PCB concentration contours are presented in Figure J-13 and in Table J-7. As 
described in Section 3 of the main report, the dredge removed from 1 foot to more than 3 feet of 
sediment over the test area down to the targeted clean horizon. 

These data were used to calculate the mass of PCBs removed from the dredge area (Table 1-8). 
The mass of sediment for each horizon was determined and multiplied by the average PCB 
concentration within each horizon to calculate the mass of PCBs within that horizon. The mass 
was summed for each pre-dredge layer to determine the total pre-dredge PCB mass within the 
dredge area. The post-dredge mass was divided by the pre-dredge mass to calculate the overall 
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PCB mass removal efficiency. The results indicate that approximately 97% of the PCB mass was 
removed from the test area during this dredging study. 

J.S DISCUSSION 

The Pre-Design Field Test was designed to, among other goals, determine the ability of the 
proposed dredge system (as described in Section 2.3 of the main report) to remove contaminated 
sediment without causing adverse ecological or human health effects. Efficiency was determineJ 
based on the ability to remove PCB-contaminated sediment down to the 10 ppm depth horizon. 
Based on pre-dredge sediment cores, a dredging plan was established to accomplish this. Two 
measurement endpoints were identified to evaluate this technology. The first was to compare the 
volume of sediment actually removed to the estimated volume to be removed based on the 
original dredge plan. This was accomplished using bathymetric data before and after the 
dredging to determine how effectively the dredge performed (Section 3.0). Comparison of the 
target dredge volume with the actual volume dredged yielded an overdredging value of only 
16%, with vertical accuracy of +/- 4 inches relative to achieving the intended horizon. 

A second endpoint designed to evaluate removal efficiency included determining the sediment 
PCB concentrations before and after dredging to calculate overall PCB removal efficiency of the 
dredge. The dredge was very efficient in this regard. The results indicate that approximately 
97% of the PCB mass was removed within the dredging boundaries. The average PCB 
concentration in the upper one-foot of sediments was reduced from 857 ppm to 29 ppm over the 
dredged test area. This met the clean up criteria of 50 ppm for the Lower Harbor and approached 
the criteria of 10 ppm for the Upper Harbor. It should be understood that the PDFT goal was not 
to leave a final sediment concentration of 10 ppm as this was a field test, not a remedial 
operation. Rather, the PDFT did have a goal of identifying potential mechanisms responsible for 
not reaching the 10 ppm cleanup level under the specific conditions of the PDFT. 

During the design phase of this project, it was determined that most sediments within the dredge 
test area had a high water and silt/clay content. This fact mtroduced the possibility that some 
contaminated sediment within or immediately adjacent to the dredge area could be mobilized 
during the dredging process and potentially re-contaminate the dredged area. Mechanisms that 
could mobilize the sediments include bucket impact on the bottom, loss through the water 
column (appears minimal for the hydraulic excavator), anchor wire/spud repositioning, and 
material sloughing down slope along the sides of a dredged cut. Furthermore, other factors such 
as tidal currents and meteorological events (e.g., wind) could produce the same effect due to re
suspended contaminated sediments migrating from other areas of the harbor. The sediment 
characterization program included the collection of surface grabs in addition to cores in an effort 
to quantify the effects of sediment mobilization. 

Based on the visual observations of the upper surface of the cores and grab samples and the 
results of laboratory analyses, some recontamination did occur within the test area. The relevant 
question with respect to dredge efficiency is to evaluate whether the post-dredge PCB 
concentrations were due to mobilized sediments settling out over the dredged area or due to 
undredged material (i.e., not all the material was removed by the dredge). Table J-9 presents a 
calculation of the how much surficial re-contamination, via a given mechanism (i.e., tide, wind), 
would be required to produce PCB concentrations above 10 ppm (upper one foot composite) in a 
previously clean area. 
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Assuming that an area were dredged to a clean (i.e., 0 ppm PCB) depth horizon, only a very thin 
layer of re-deposited, contaminated PCB sediment would be required to increase the 
concentration within a composited upper I-foot (0.3 m) sediment core to greater than 10 ppm 
(Table J-9). For example, if the sediment adjacent to a clean dredge area has a PCB 
concentration of 4,000 ppm, it would require only a 0.03-inch (0.08cm) layer of newly deposited 
(post-dredging) contaminated sediment to elevate the average concentration of the upper one foot 
of clean sediment above 10 ppm. If the adjacent sediment PCB concentrations were between 
500 and 1,000 ppm, which was the case in many parts of the test area, it would require only 
0.12 inches to 0.24 inches (0.30 to 0.61cm) of newly deposited contaminated sediment to elevate 
the average concentration of the upper one foot of clean sediment above 10 ppm. 

This thickness of contaminated silty material (only a thin veneer) is consistent with field 
observations made at the time of grab sample collection. The grab sampler penetrated 
approximately 6 inches (15 cm) into the sediment. Once retrieved, the top of the sampler was 
opened, and a portion of the upper 0.8 inches (2 cm) of sediment was removed for analysis. This 
allowed for visual inspection of the upper sediment profile within the sampler. Based on this 
information, it appears that the observed average post-dredge PCB concentration (29 ppm upper 
one foot of composite) can be attributed to deposition of mobilized sediments (either from the 
original dredged area or from adjacent areas by sloughing, tidal action, etc.), rather than 
inefficient or inaccurate dredging. 

In summary, both the sediment removal data (presented in Section 3.0) and PCB data presented 
in this Appendix indicate that this dredging technology is very efficient at contaminated sediment 
removal. The results indicate that 97% of the PCB mass was removed over the test area, and the 
remaining sediment concentrations approached the site specific clean up criteria. The PCB mass 
remaining after dredging appeared to reside entirely in a thin surface veneer and was attributed to 
recontamination of the dredged area rather than incomplete removal. Adjustments to dredging 
and operational controls will reduce the influence of many potential recontamination 
mechanisms. Therefore, during full-scale dredging, a corresponding reduction in surficial 
sediment recontamination is expected. 
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FigJ3-pre_CoreLog 

Notes 

Depths are in inches from the sediment surface. 

Samples 1-1, 1-2, 7-1, 7-2, 13-1, 13-2, 19-1, 19-2, 25-1, and 25-2 were collected 7-8, August 2000. 

All other cores were collected on 13-15, June 2000. 

Core 9: Laboratory noted that a piece of wood was through core cross-section. 

Core 24: 1-11" is a mix of silt/sand and coarse sand with a slight graclation from dark to light. 

Total length of core 7-2: 73" Total length of core 19-1: 65" 

Total length of core 1-2: 81" 

Total length of core 13-2: 76" 

Total length of core 25-2: 72.5" 
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Figure 1-10. Pre-dredge PCB concentration contours based on inverse-distance weighting 
interpolation; 0-1' depth sediment horizon. 
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Figure J-l1. Pre-dredge PCB concentration contours based on inverse-distance weighting 
interpolation; 1-2' depth sediment horizon. 
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Figure 1-12. Pre-dredge PCB concentration contours based on inverse-distance weighting 
interpolation; 2-3' depth sediment horizon. r- ... ~----~ 
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Figure J-13. Post-dredge PCB concentration contours based on inverse-distance weighting 
interpolation; 0-1' depth sediment horizon. ,----
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Table ",-1 Pre- and Post-Dredge Target and Actual Coordina\~s AppendlxJ 

LOCATION TARGET ACTUAL PRE-DREDGE ACTUAL POST-DREDGE 
CORES Easting (tt) Northing (tt) Easting (ft) Northing (It) Easting (ft) Northing (ft) 
EPA 1 815266.667 2703966.875 815267.700 2703969.800 815265.330 2703967.360 
EPA2 815333.334 2703966.875 815333.500 2703965.900 815331.872 2703965.571 
EPA3 815400.001 2703966.875 815400.400 2703967.500 815398.512 2703965.958 EPA4 815466.668 2703966.875 815466.000 2703965.700 815465.313 2703968.892 EPA5 815533.335 2703966.875 815533.000 2703966.500 N/A N/A EPA6 815600.002 2703966.875 815600.400 2703965.600 N/A N/A EPA 7 815300.000 2703983.750 815299.500 2703984.600 815300.001 2703983.030 EPA8 815366.667 2703983.750 815366.200 2703984.800 815365.937 2703983.204 
EPA9 815433.334 2703983.750 815433.500 2703983.800 815433.809 2703983.905 EPA 10 815500.001 2703983.750 815499.700 2703985.600 815500.285 2703984.554 

EPA 11 815566.668 2703983.750 815565.700 2703983.000 N/A N/A 
EPA12 815633.335 2703983.750 815633.400 2703985.300 815632.415 2703984.431 
EPA 13 815266.667 2704000.000 815266.500 2703999.200 815265.563 2704001.617 
EPA 14 815333.334 2704000.000 815333.700 2703999.600 815334.980 2704000.900 
EPA15 815400.001 2704000.000 815399.000 2703998.800 815399.148 2704000.822 
EPA 16 815466.668 2704000.000 815468.000 2703999.400 815467.099 2704000.167 
EPA 17 815533.335 2704000.000 815532.600 2704000.000 N/A N/A 
EPA 18 815600.002 2704000.000 815600.700 2703999.400 N/A N/A 
EPA 19 815300.000 2704016.250 815300.900 2704015.400 815299.414 2704015.824 
EPA 20 815366.667 2704016.250 815366.700 2704017.600 815367.012 2704016.693 
EPA 21 815433.334 2704016.250 815433.300 2704016.900 815433.051 2704015.220 
EPA 22 815500.001 2704016.250 815501.000 2704016.200 815499.313 2704017.365 
EPA 23 815566.668 2704016.250 815567.200 2704016.300 815566.502 2704017.294 
EPA 24 815633.335 2704016.250 815632.200 2704015.600 N/A N/A 
EPA 25 815266.667 2704033.125 815264.500 2704032.300 815268.735 2704033.197 
EPA 26 815333.334 2704033.125 815332.000 2704031 .700 815333.133 2704033.932 
EPA 27 815400.001 2704033.125 815400.800 2704032.600 815400.616 2704033.088 
EPA 28 815466.668 2704033.125 815467.800 2704034.800 815466.762 2704033.132 
EPA 29 815533.335 2704033.125 815533.300 2704033.600 N/A N/A 
EPA 30 815600.002 2704033.125 815598.100 2704033.900 N/A N/A 

EPA 31 (added pt.) 815233.333 2703966.875 N/A N/A 815233.611 2703966.810 
1-1 815200.000 2703966.875 815199.120 2703965.471 N/A N/A 
1-2 815133.333 2703966.875 815133.418 2703965.458 N/A N/A 
7-1 815233.333 2703983.750 815234.828 2703984,189 N/A N/A 
7-2 815166.666 2703983.750 815166.608 2703985.084 N/A N/A 
13-1 815200.000 2704000.000 815200.899 2703999.829 N/A N/A 
13-2 815133.333 2704000.000 815131.900 2703999.228 N/A N/A 
19·1 815233.333 2704016.250 815232.500 2704015.069 N/A N/A 
19·2 815166.666 2704016.250 815167.025 2704017.042 N/A N/A 
25·1 815200.000 2704033.125 815201.087 2704032.218 N/A N/A 
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Table J-1 Pre- and Post-Dredge Target and Actual Coordinates 

LOCATION TARGET ACTUAL PRE-DREDGE ACTUAL POST-DREDGE' 
CORES Easting (It) Northing (It) Easting (It) Northing (It) Easting (It) Northing (It) 

25-2 815133.333. 2704033.125 815133.301 2704031.537 N/A N/A 
T2A N/A N/A N/A N/A 815249.211 2704025.219 

T2A-2 N/A N/A N/A N/A 815248.427 2704025.826 
T2S* NfA N/A N/A N/A 815253.185 2704026.004 
T28-2 N/A N/A N/A N/A 815252.080 2704024.824 
T2C* N/A N/A N/A N/A 815258.725 2704025.804 
T2C-2 N/A N/A N/A N/A 815257.119 2704025.838 
T20* N/A N/A N/A N/A 815266.216 2704025.354 
T20-2 N/A N/A N/A N/A 815265.423 2704025.394 
T2P N/A N/A N/A N/A 815271.967 2704025.413 
T2E.2 N/A N/A N/A N/A 815269.517 2704023.687 
T2F* N/A N/A N/A N/A 815281.376 2704025.957 
T2F-2 N/A N/A N/A N/A 815280.2.16 2704025.472 
TlA" N/A N/A N/A N/A 815251.179 2704046.500 
T1A~2 N/A N/A N/A N/A 815251.534 2704047.544 
T18' N/A N/A N/A N/A 815256.550 2704048.625 
T1S-2 N/A N/A N/A N/A 815253.712 2704047.834 
T1C' N/A N/A N/A N/A 815262.550 2704046.305 
T1C-2 N/A N/A N/A N/A 815263.656 2704047.327 
T1O' N/A N/A N/A N/A 815267.186 2704047.876 
T10-2 N/A N/A N/A N/A 815268.924 2704047.773 
T1E' N/A N/A N/A N/A 815273.201 2704046.615 
T1E-2 N/A N/A N/A N/A 815274.684 2704048.700 
T1F* N/A N/A N/A N/A 815278.036 2704046.081 
T1F-2 N/A N/A N/A N/A 815280.085 2704047.684 
C2N* N/A N/A N/A N/A 815295.408 2704033.377 
C2M' N/A N/A N/A N/A Not noted Not noted 
C5S* N/A N/A N/A N/A 815385.776 2703965.274 
C5N* N/A N/A N/A N/A 815385.464 2704037.880 
C5M" N/A N/A N/A N/A 815385.434 2704001.859 
C4S' N/A N/A N/A N/A 815368.189 2703969.293 
C4N* N/A N/A N/A N/A 815356.412 2704033.442 
C4M' N/A N/A N/A N/A 815356.017 2703994.701 

Post-dredge coordinates include collection 01 both core and grab except where noted by an asterisk (*) only a grab was collected 
N/A - No core or grab sample col/ected 

Table.. JollectionLocation p .012 

AppendixJ 

) 06, 2001 



Table J-2 Summary of Collection Efforts 1"1/-'/-'t::llu/-< " 

Date I Sites Time Method 
PRE-DREDGE 

13-Jun-00 
EPA-25 16:22 TG&B Push Core from TG&B Skiff 
EPA-19 16:50 TG&B Push Core from TG&B Skiff 
EPA-26 8:47 TG&B Push Core from TG&B Skiff 
EPA-20 9:07 TG&B Push Core from TG&B Skiff 
EPA-27 9:54 TG&B Push Core from TG&B Skiff 
EPA-21 10:12 TG&B Push Core from TG&B Skiff 
EPA-28 10:24 TG&B Push Core from TG&B Skiff 
EPA-16 10:42 TG&B Push Core from TG&B Skiff 
EPA-4 10:54 TG&B Push Core from TG&B Skiff 

14-Jun-00 
EPA-9 11:04 TG&B Push Core from TG&B Skiff 
EPA-15 11 :19 TG&B Push Core from TG&B Skiff 
EPA-3 14:09 TG&B Push Core from TG&B Skiff 
EPA-8 14:45 TG&B Push Core from TG&B Skiff 
EPA-14 15:03 TG&B Push Core from TG&B Skiff 
EPA-2 15:40 TG&B Push Core from TG&B Skiff 
EPA-7 16:04 TG&B Push Core from TG&B Skiff 
EPA-13 16:20 TG&B Push Core from TG&B Skiff 
EPA-1 16:35 TG&B Push Core from TG&B Skiff 
EPA-12 9:02 TG&8 Push Core from TG&B Skiff 
EPA-24 9:37 TG&B Push Core from TG&B Skiff 
EPA-30 10:22 TG&B Push Core from TG&B Skiff 
EPA-18 10:49 TG&B Push Core from TG&B Skiff 
EPA-11 11 :35 TG&8 Push Core from TG&B Skiff 

15-Jun-00 
EPA-23 11 :45 TG&8 Push Core from TG&B Skiff 
EPA-29 12:10 TG&B Push Core from TG&B Skiff 
EPA-22 15:28 TG&B Push Core from TG&B Skiff 
EPA-10 15:51 TG&B Push Core from TG&8 Skiff 
EPA-5 16:08 TG&8 Push Core from TG&B Skiff. 
EPA-17 16:24 TG&B Push Core from TG&B Skiff 
EPA-6 16:43 TG&B Push Core from TG&B Skiff 

16-Jun-00 
EPA-18 8:15 TG&B Vibracore from TG&B Skiff 
EPA-6 8:37 TG&B Vibracore from TG&B Skiff 
EPA-16 12:43 TG&B Push Core from TG&B Skiff (collected for Bean, not analyzed) 

7-Aug-00 
EPA-28 13:09 TG&B Push Core from TG&B Skiff (collected for Bean, not analyzed) 
7-1 14:50 TG&B Push Core from TG&B Skiff 
19-1 15:25 TG&B Push Core from TG&B Skiff 
1-1 7:46 TG&B Push Core from TG&B Skiff 

13-1 8:08 TG&B Push Core from TG&B Skiff 
25-1 8:42 TG&B Push Core from TG&B Skill 

8-Aug-OO 
19-2 9:00 TG&B Push Core from TG&B Skiff 
7-2 10:00 TG&B Push Core from TG&B Skiff 
1-2 10:24 TG&B Push Core from TG&B Skiff 

13-2 10:35 TG&B Push Core from TG&B Skiff 
25-2 11 :05 TG&B Push Core from TG&B Skiff 

POST DREDGE 

12-Aug-00 
L6-1 \1:00 Bean Petite Ponar from CR Environmental boat 
L6-2 15:13 Bean Petite Ponar from CR Environmental boat 
L6-3 17:00 Bean Petite Ponar from Bean survey boat 

14-Aug-00 
L7-1 17;00 Bean Petite Ponar from Bean survey boat 
L7-2 17;00 Bean Petite Ponar from Bean survey boat 
L7-3 17:00 Bean Petite Ponar from Bean survey boat 
LB-1 15:38 Bean Petite Ponar from Bean survey boat 

15-Aug-OO L8-2 15:44 Bean Petite Ponar from Bean survey boat 
L8-3 15:53 Bean Petite Ponar from Bean survey boat 
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Table J-2 Summary of Collection Efforts AppendixJ 

Date Sites Time Method 

POST DREDGE 
EPA-4 8:25 TG&B Petite Ponar and Push Core from TG&8 Skiff 

C4M 9:30 TG&8 Petite Ponar from TG&8 Skiff 

C4S 10:02 TG&B Petite Ponar from TG&B Skiff 

C5N 10:15 TG&B Petite Ponar from TG&8 Skiff 

C5M 10:25 TG&8 Petite Ponar from TG&B Skiff 

C5S 10:35 TG&B Petite Ponar from TG&8 Skiff 

EPA-28 11 :15 TG&8 Petite Ponar and Push Core from TG&8 Skiff 

17-Aug-00 EPA-16 11 :55 TG&B Petite Ponar and Push Core from TG&8 Skiff (not analyzed) 

C-EB 13:50 TG&B Push Core from TG&B Skiff 

C4N 13:58 TG&B Petite Ponar from TG&B Skiff 

EPA-21 14:21 TG&B Petite Ponar and Push Core from TG&8 Skiff 

EPA-9 14:45 TG&B Petite Ponar and Push Core from TG&8 Skiff 

EPA28-2 15:15 TG&B Petite Ponar and Push Core from TG&8 Skiff (not analyzed) 

EPA-15 15:55 TG&B Petite Ponar and Push Core from TG&8 Skiff 

EPA-27 16:35 TG&8 Petite Ponar and Push Core trom TG&8 Skiff 

T1A 8:30 TG&B Petite Ponar from TG&B Skiff 

T1B 8:35 TG&8 Petite Ponar from TG&B Skiff 

T1C 8:45 TG&8 Petite Ponar from TG&B Skiff 

T1D 8:53 TG&B Petite Ponar from TG&B Skiff 

T1E 8:58 TG&B Petite Ponar from TG&B Skiff 

T1F 9:07 TG&B Petite Ponar from TG&B Skiff 

T2F 9:12 TG&B Petite Ponar from TG&B Skiff 

T2E 9:25 TG&B Petite Ponar from TG&B Skiff 

T2D 9:35 TG&B Petite Ponar from TG&B Skiff 

T2C 9:42 TG&B Petite Ponar from TG&B Skiff 
T2B 9:55 TG&B Petite Ponar from TG&B Skiff 

T2A 10:15 TG&B Petite Ponar and Push Core from TG&B Skiff 

C2M 11:37 TG&B Petite Ponar from TG&B Skiff 

18-Aug-00 
T1F-2 12:06 TG&B Petite Ponar and Push Core from TG&8 Skiff 

T1E-2 12:26 TG&B Petite Ponar and Push Core from TG&8 Skiff 

T1D-2 12:48 TG&B Petite Ponar and Push Core from TG&B Skiff 

T1C-2 13:15 TG&B Petite Ponar and Push Core from TG&B Skiff 

T1B-2 13:36 TG&B Petite Ponar and Push Core from TG&B Skiff 

T1A-2 13:45 TG&B Petite Ponar and Push Core from TG&B Skiff 

C2N 15:19 TG&B Petite Ponar from TG&B Skiff 

EPA-3 16:00 TG&B Petite Ponar and Push Core from TG&B Skiff 

T2B-2 16:30 TG&B Petite Ponar and Push Core from TG&8 Skiff 

T2A-2 16:46 TG&B Petite Ponar and Push Core from TG&B Skiff 

T2C-2 17:02 TG&B Petite Ponar and Push Core from TG&B Skiff 

T2D-2 17:22 TG&B Petite Ponar and Push Core from TG&8 Skiff 

EPA-25 17:35 TG&B Petite Ponar and Push Core from TG&B Skiff 

T2E-2 17:50 TG&B Petite Ponar and Push Core from TG&B Skiff 

T2F-2 18:05 TG&B Petite Ponar and Push Core trom TG&B Skiff 

EPA-B B:OO TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-20 8:24 TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-26 B:40 TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-14 9:05 TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-2 9:24 TG&8 Petite Ponar and Push Core from TG&B Skiff 

EPA-7 9:45 TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-19 10:29 TG&8 Petite Ponar and Push Core from TG&B Skiff 

21-Aug-00 EPA-13 10:50 TG&B Petite Ponar and Push Core from TG&8 Skiff 

EPA-1 11 :06 TG&B Petite Ponar and Push Core from TG&8 Skiff 

EPA-16 11 :31 TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-12 14:04 TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-23 14:18 TG&B Petite Ponar and Push Core from TG&8 Skiff 

EPA-10 14:31 TG&B Petite Ponar and Push Core trom TG&B Skitf 

EPA-22 14:55 TG&B Petite Ponar and Push Core from TG&B Skiff 

EPA-31 15:09 TG&B Petite Ponar and Push Core from TG&B Skiff 
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Table \ ,"re-Dredge Sediment Core PCB Data. Appendix J 

location 1 2 2 2 
Depth ()'1' 1-2' 2-3' 3-4' ()'1' 1-2' 2-3' 
FleldlD P1-01 Gol' Pl-0l 1-2' Pl·01 2·3' Pl-01 3·4' Pl-02 Go1' Pl·02 1·2' Pl·022·3' 
lab 10 20A2372 20A2373 20A2374 20A237S 20A2376 20A2377 20A2378 
Sample Size 0.886 g 0.8 g 5.71 g 6.98 g 1.04 g 1.3 g 7.9 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 34.2 33.3 34.2 44 44.3 45.7 51.8 
Dilution Factor 5 10.0 50 5 1 1 
Min Reporting LImit 110 120.0 0.35 0.29 96 77 0.25 
Units ug/Kg ug/Kg ug/Kg ug/Kg ugIKg ugtKg ugtKg 

; . , - ~,;:~'.;~~'fit;i?rr:!~m~~\j~~trW5~1p"·';l!r"'r')~~"~~"'(1~;Wi}f>t:t~}%1na{t1~~~<t~~~ 
• ~~)'~,~o!:..~~;z .... ~'&'~ ~>":'~:t.\:'k]ft.,,;.i'2 ... "$k1l',1t1L~i~~~1.r?!~#1~;.71:.(,d,A~~~"!:11~£.;;>ld;..;;w; ~~~ ~i:t~'(l;'~~" 

~ ~ .' 
8 • 2.4 '.Dlchloroblphenyl 2600 14000 J 2900 20 4700 170 
18 • 2.2',5-TrlchlorOblphenyl 5000 32000 5800 46 6800 420 8.6 
28·2,4,4'·Trlchloroblphenyl 35000 J 52000 27000 57 26000 J 620 U 14 
44·2,2',3,S'·Tetrachloroblphenyl 6400 28000 7100 28 5100 390 5.9 
S2·2,2',5,5'-Tetrachloroblphenyl 12000 40000 14000 34 ,,000 540 7.2 
66·2,3',4,4'·Tetrlchloroblphenyl 11000 13000 12000 58 7700 220 5.9 
101· 2,2',4,5,S'·Pentachloroblphenyi 8400 14000 10000 65 5200 240 7.4 
105· 2.3,3'.4,4'·Pentachloroblphenyl 1300 1400 1400 13 260 14 J 0.43 
118· 2,3'.4,4',S-Pentachloroblphenyl 8700 8800 8700 50 5400 110 59 
128·2,2',3,3',4,4'·Hexachloroblphenyl 870 1100 740 J 10 J 340 16 J 0.30 J 
138· 2.2',3,4,4',S'·Hexachloroblphenyl 5100 6900 4700 30 2700 86 2.0 
153·2,2',4,4',5,S'·Hexlchloroblphenyl 6800 10000 7500 29 4400 ISO 4.0 
170· 2,2',3,3',4,4',5-Heptachloroblphenyl 710 1000 600 1.6 460 9.1 J 0.1a J 
180· 2,2',3,4,4',S,S'·Heptachloroblphenyl 1100 1500 940 J 4.9 J 640 16 J 0.42 J 
187·2,2',3,4',S,S',6-Heptachloroblphenyl 1100 1600 980 42 680 16 J 0.46 
195· 2,2',3,3',4,4',5,6-0ctachloroblphenyl 140 190 33 J 1.1 J 78 2.8 J 0.085 J 
206 • 2,2' ,3,3' ,4,4' ,5,5' ,S-Nonachloroblphenyl 120 U 210 31 UJ 2.6 96 U NO 0.25 U 
209· 2,2',3,3',4,4',5,S',6,6'.Decachloroblphenyl lID U 32 J 7.2 J 1.3 96 U NO 0.081 J 

NOAA 18 Congener total ppm 110 230 100 0.46 81 2.4 0.067 

Total PCB (II homologue)' ·ppm units 270 560 260 1.1 200 6.0 0.17 

Internal Standards 
Dlbromo-octafluoro-blphenyl 112 209 & 2818 & 110 136 & 87 87 

103 • 2,2' ,4,5' ,S-Pentachloroblphenyl 113 108 1733 & 66 117 95 81 

198· 2,2',3,3',4,5,5',S-Octachloroblphenyl 96 89 125 74 99 102 79 

'Calculated using FOlter Wheeler's (January, 2001) 
regreallon equation: Total PCSs as homologue. = NOAA 
18 Conllener sum (DDm) , 2.5 

Qualifier. and Notes 
U .. congener la not detected above the MOL 
J " vllue la eatlmated 
& " QC criteria failure 

Total PCB summations do not Include U·quilified data 

Ali results are surrogate corrected 
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Table J-3 Pre-Dredge Sediment Core PCB Data, Append/x J 

Location 3 3 3 4 4 4 5 5 5 
Depth 0-1' 1-2' 2-3' 0-1' 1-2' 2-3' 0-1' 1-2' 2-3' 
Field 10 Pl-030-1' Pl-03 1-2' Pl-03 2-3' Pl-04 0-1' Pl-04 1-2' Pl-04 2-3' Pl·0S 0-1' PI-OS 1-2' PI-OS 2-3' 
LablD 20A2380 20A2381 20A2382 20A2384 20A2385 20A2386 20A2388 20A2389RE 20A2390 
Sample Size 1 g 1.3 g 6.56 g 0.927 g 1.2 g 7.89 g 1.17 g 1.28 g 8.3 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY 
Percent SOlids 40.5 43.2 42.8 35.1 44.2 50.2 51.6 53.4 50.3 
Dilution Factor 20 1 1 50 1 1 5 1 
Min Reporting Limit 100 77 0.3 110 83 0.25 85 7.8 0.24 
Unlta uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg 

---- ------ ---

.~~_'i'~~',*I¥<'lt.\$)Wl%(i' 
8 - 2,4'-Dlchloroblphenyl 31000 200 8.6 100000 290 3.2 4600 13 2.7 
18 • 2,2' ,5-Trlchloroblphenyl 47000 390 22 160000 620 8.3 10000 26 8.6 
28·2,4,4'.Trlchloroblphenyt 110000J 510 U 34 330000 J 1100 13 23000 J 36 U 10 
44 • 2,2' ,3,5'-Tetrachloroblphenyl 31000 350 11 110000 770 5.8 4600 64 4.7 
52 - 2,2' ,5,5'· Tetrachloroblphenyl 62000 660 19 140000 1000 6.1 15000 38 U 4.9 
66·2,3',4,4'-Tetrachloroblphenyl 12000 280 11 72000 1500 3.8 7100 14 4.4 
101· 2,2',4,5,5'·Pentachloroblphenyt 7500 150 8.4 67000 1200 4.1 5300 9.7 U 4.7 
105· 2,3,3',4,4'·Pentachloroblphenyl 630 9.6 J 0.56 2500 93 0.25 350 ND 0.18 J 
118· 2,3',4,4',5-Pentachloroblphenyl 6800 140 6.4 32000 1100 1.7 5600 7.8 U 2.7 
128 - 2,2',3,3',4,4'-Hexachloroblphenyl 730 16 J 1.0 J 1700 72 J 0.42 J 350 2.1 J 0.13 J 
138·2,2',3,4,4',5'·Hex.chloroblphenyt 4800 85 3.6 10000 460 0.96 2700 4.0 1.1 
153 - 2,2',4,4',5,5"Hexachloroblphenyl 6600 140 6.5 32000 740 1.9 4500 8.3 U 2.5 
170·2,2',3,3',4,4',5-Heptachloroblphenyl 870 9.1 J 0.70 1800 53 J 0.088 J 440 11 J 0.060 J 
180·2,2',3,4,4',S,5'-Heptachloroblphenyl 1300 16 J 1.4 J 2700 91 J 0.33 J 660 4.1 J 0.22 J 

187· 2,2',3,4',S,5',6-Heptachloroblphenyl 1200 16 J 1.4 2300 66 J 0.26 690 7.0 J 0.33 

195· 2,2',3,3',4,4',5,6-0ctachloroblphenyl 150 ND 1.8 J 290 6.3 J 0.087 J 85 24 J 0.098 J 

206 - 2,2',3,3',4,4',5,S',6-Non.chloroblphenyl 140 UJ 4.0 J 3.3 290 UJ 7.8 J 0.25 U 96 UJ 62 0.24 U 

209·2,2',3,3',4,4',S,5',6,6'-Decachloroblphenyl 160 NO 1.9 110 UJ NO 0.094 J 85 UJ 20 0.086 J 

NOAA 18 Congener total ppm 320 2.5 0.14 1100 9.2 0.050 85 0.25 0.047 

Total PCB (as homologue)'·ppm units 810 6.2 0.36 2700 23 0.13 210 0.63 0.12 

Internal Standards 
Dlbromo-octafluoro-blphenyl 236 & 74 92 392 & 64 65 142 & 71 87 

103 - 2,2',4,5',6·Pentachloroblphenyl 119 84 75 111 93 78 121 81 77 

198 - 2,2',3,3',4,5,S',6-0ctachloroblphenyl 95 B4 76 91 91 79 97 80 79 

'Calculated using Foster Wheeler'. (January, 2001) 
regressIon equallon: Total PCBs as homologue. = NOAA 
18 ConQener sum (ppm) • 2.5 

Qualifiers and Notes 
U • congener Is not detected above the MOL 
J " value Is estimated 
& = QC criteria failure 

Total PCB summations do not Include U·quallfled data 
All results are surrogate corrected 
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Table .. re-Dredge Sediment Core PCB Data. Appendix J 

Location 9 9 10 10 10 11 11 11 
Depth ()'1' 1·2' ().1' 1·2' 2·3' ()'1' 1·2' 2·3' 
Field 10 Pl·09 ()'1' Pl·091·2' PHO ()'1' PHO 1·2' Pl·l0 2·3' Pl·11 ()'1' PHl 1·2' Pl·112·3' 
lab 10 20A2403 20A2404 20A2407 20A2408 20A2409 20A2411 20A2412RE 20A2413 
Sample Size 0.835 g 1.26 g 0.967 g 1.37 g 6.58 g 2.22 g 1.41 g 10.3 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Sollda 34.1 46.8 36.5 46.4 43.2 74.4 61.4 64.B 
Dilution Factor 50 1 50 1 1 1 1 1 
Min Reporting Limit 120 79 100 73 0.3 45 1.4 0.19 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg Ug/Kg ug/Kg 

~~~~~~~lii~t~ 
9000 410 2.1 650 NO 0.28 

18·2,2',5·Trlchloroblphenyl 150000 110 140000 800 5.1 1200 1.4 0.12 J 
28·2,4,4'·Trlchloroblphenyl 340000 J 300 U 180000 1300 9.1 3100 J 6.5 0.19 U 
44 ·2,2',3,5'·Tetrachloroblphenyl 100000 130 110000 910 4.3 550 NO NO 
62· 2,2',5,5'·Tetrachloroblphenyl 140000 160 U 140000 1300 4.6 2100 2.9 0.12 J 
66· 2,3',4,4'·Tetrachloroblphenyl 73000 160 81000 1600 4.4 1000 ND 0.097 J 
101 ·2,2',4,S,5'·Pentachloroblphenyl 64000 160 81000 1400 4.1 710 3.9 0.19 U 
105·2,3,3',4.4'·Pentachloroblphenyl 2200 8.8 J 2700 110 048 94 2.4 NO 
118·2,3'.4,4',5-Pentachloroblphenyl 12000 140 33000 1300 29 760 2.4 0.10 J 
128·2,2' ,3,3' ,4,4'·Hexachloroblphenyl 1600 12 J 1600 80 J 0.39 J 83 2.9 J 0.067 J 
138·2,2',3,4.4',5'.Hexachloroblphenyl 9400 79 U 9800 520 1.4 470 1.4 U 0.030 J 
153 • 2,2',4,4',5,S'·Hexachloroblphenyl 13000 100 51000 850 2.2 690 4.2 0.090 J 
170.2,2',3,3',4,4',5-Heptachloroblphenyl 1700 6.2 J 1800 60 J 0.10 J 74 NO NO 
180.2,2',3,4,4',S,5'·Heptachloroblphenyi 2500 11 J 2800 100 J 032 J 120 ND 0.049 J 
187· 2,2',3,4"5,5',6-Heptachloroblphenyl 2200 7.7 J 2400 92 0.50 100 1.1 J 0.19 U 

195 • 2,2',3,3',4,4' ,S,6-0ctachloroblphenyl 270 2.3 J 300 10 J 0.16 J 14 J ND 0.081 J 
206· 2,2'.3.3'.4.4'.5.5'.6-Nonachloroblphenyl 280 UJ 2.7 J 310 UJ 14 J 031 U 45 U 2.8 0.19 U 
209·2,2',3,3',4,4',5,S',6,6'·Decachloroblphenyl 120 UJ NO 100 UJ 3.2 J 0.054 J 45 U 0.90 J NO 

NOAA 18 Congener total ppm 1000 0.87 930 11 0.042 12 0.033 0.0010 

Total PCB (IS homologue)'·ppm units 2500 2.2 2300 27 0.11 29 0.084 0.0026 

Internal Standards 
Dlbromo-oclafluoro-blphenyl 352 & 94 436 & 94 83 98 63 87 

103·2,2',4,S',6-Pentachloroblphenyl 106 103 123 103 74 97 66 75 

198 • 2,2' ,3,3' ,4,5,5',6-0ctachloroblphenyl 95 109 97 97 79 94 59 64 

'Calculated using FOlter Wheeler" (January, 2001) 
regression equIUon: Total PCBs 81 homologues .. NOAA 
18 ConQener sum (ppm)' 2.5 

Qualifiers and Notes 
U .. congener Is not detected above the MOL 
J .. value Is estimated 
& .. ac criteria failure 

Total PCB summations do not Include U·quallfled data 
All results are surrogate corrected 
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Table J-3 Pre-Dredge Sediment Core PCB Data. 

Location 
Depth 
Field 10 
Lab 10 
Sample Size 
WelghtS .. " 
Percent Solids 
Dilution Factor 
Min Reporting Limit 
Units 

6 
0-1' 

Pl·060-1' 
20A2392 

2,14 g 
DRY 
74.5 

1 
47 

uglKg 

6 
1·2' 

Pl·061·2' 
20A2393RE 

1.96 g 
DRY 
78.3 

1 
1 

uglKg 

7 7 
0-1' 1·2' 

Pl·070-1' Pl·071·2' 
20A2396 20A2397RE 

1.5 9 1.34 9 
DRY DRY 
52.5 50.4 

1 1 
67 1.5 

uglKg uglKg 

.... ~~~~,,~t.,,~ 
8· 2,4'·0Ichloroblphenyl 
18· 2,2',S'Trlchloroblphenyl 
28·2,4,4'.Trlchloroblphenyl 
44·2,2',3,5'·Tetr.chloroblphenyl 
52·2,2',5,5'·Tetrachloroblphenyl 
66·2,3',4,4'·Tetrachloroblphenyl 
101 • 2,2' ,4,S,S'·Pentachloroblphenyl 
105.2,3,3',4,4'·Pentachloroblphenyl 
118·2,3',4,4',5-Pentachloroblphenyl 
128·2,2',3,3',4,4'·Hex.chloroblphenyl 
138·2,2',3,4,4',5'·Hex.chloroblphenyl 
153·2,2',4,4',S,S'·Hexachloroblphenyl 
170·2,2',3,3',4,4',5-Heptachloroblphenyl 
180·2,2',3,4,4',S,S'·Heptachloroblphenyl 
187·2,2',3,4',6,S',6-HeptachloroblphenYI 
195·2,2',3,3',4,4',S,e.octachloroblphenyl 
206 ·2,2',3,3',4,4',S,S',6-Nonachloroblphenyl 
209·2,2',3,3',4,4',S,S',6,6'·Decachloroblphenyl 

NOAA 18 Congener total ppm 

Tolal PCS (al homolOgue)' -ppm unlls 

Internal Standards 
Dlbromo-octafluoro-blphenyl 
103·2,2',4,S',6-Pentachloroblphenyl 
198 • 2,2' ,3,3' ,4,S,S',6-0ctachloroblphenyl 

'Calculated using Foster Wheeler's (January, 2001) 
regression equltlon: Total PCSs as homologues .. NOAA 
18 ConQener sum (ppm)' 2.5 

Qualifiers and Notes 
U = congener I. not detected above the MOL 
J .. value I. estimated 
& • ac criteria failure 

Total PCS summations do not Include U·quallfled data 
All results are surrogate corrected 

tableJ·, Jredge 

190 
460 

1100 J 
180 
910 
460 
290 

40 J 
320 
34J 

200 
290 

26 J 
48 
47 U 
32 J 
95 U 
47 U 

4.6 
11 

78 
87 
86 

NO 
0.54 J 

1.0 U 
NO 

1.2 U 
0.35 J 

1.0 U 
NO 

10 U 
NO 
NO 
NO 
NOL 
NO 
NO 
NO 

0.44 J 
0.18 J 

0.0015 
0.0038 

95 
102 
106 

1800 NO 
2900 3.2 
8600 J 2.2 U 
3000 NO 
4600 3.4 U 
4600 1.5 
3700 1.5 U 

200 NO 
3600 15 U 

210 0.16 J 
1600 NO 
2600 1.5 U 
260 NOUJ 
400 NO 
360 NO 
37 J NO 
67 U 0.22 J 
67 U NO 

38 0.0051 
96 0.013 

106 77 
108 87 
90 88 

J of I I 

Appendix J 

8 8 8 8 
0-1' 1·2' 2·3' 3·4' 

Pl·080-1' Pl·0S 1·2' Pl·0S 2·3' Pl·083·4' 
20A2399 20A2400 20A2401 20A2402 

0.957 9 1.06 9 7.27 9 8.02 9 
DRY DRY DRY DRY 
44.5 41.4 47.7 52.2 

5 10 1000 1 
100 94 0.28 0.25 

uglKg uglKg uglKg uglKg 

'~1~~.~~~~ 
)Q 22000 3300 39 

7800 35000 5700 37 
33000 J 40000 5200 12 
6500 8600 780 1.9 

20000 36000 6900 8.9 
8400 25000 1600 3.4 
5000 6800 560 1.4 

260 180 15 0.25 U 
5200 7800 520 0.96 

300 150 7.6 NO 
2700 2800 210 J NO 
4700 7200 1000 1.3 

470 570 45 1.0 
700 970 56 J 0.12 J 
780 1500 160 J 0.33 

79 J 190 19 NO 
100 UJ 240 28 0.25 U 
100 UJ 46 J 8.1 0.028 J 

100 200 26 0.11 
250 490 65 0.27 

142 & 183 & 109 97 
116 117 1639 & 3440 & 
94 87 121 109 
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Table .. Jre-Dredge Sediment Core PCB Data. ),ppendixJ 

Location 12 12 13 13 13 13 14 14 
Depth ()'1' 1-2' ()'1' 1-2' 2-3' 3+ ()'1' 1-2' 
FleldlD P1-12 ()'1' Pl·12 1-2' P",3 ()'1' Pl-131-2' P",32-3' P",33+ P",4 ()'1' Pl·141·2' 
LablO 20A2415 20A2416RE 20A2418 20A2419 20A2420 20A2421 20A2422 20A2423RE 
Sample Size 2.29 g '_81 g 0.865 g 0.686 g 7.4 g 8.33 g 1.3 g 0.998 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 79.7 80.4 33.8 31.6 47.6 53.7 46 47.5 
Dilution Factor 1 1 10 10 20 1 10 1 
Min Reporting Limit 44 1.1 120 140 0.27 0.24 77 2 
Units uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg 

.~earC(;'n'9:ritfr~~~~ 
8-2,4'·Dlchloroblphenyl 52 NO 2800 17000 2400 
18-2,2',5-Trlchloroblphenyl 200 2.1 5600 46000 3600 13 20000 25 
28·2,4,4'·Trlchloroblphenyl 780 J 7.1 43000 J 63000 10000 23 40000 J 62 
44-2.2',3,5'·Tetrachloroblphenyl 270 NO 6900 39000 3800 8.8 5600 91 
52· 2,2',5,5'·Tetr.chloroblph~nyl 600 4.1 45000 53000 5900 11 34000 47 
66·2,3',4,4'·Tetrachloroblphenyl 440 2.4 11000 24000 9800 10 7800 24 
101·2,2',4,5,5'·Pentachloroblphenyl 320 4.1 9700 38000 8700 10 3200 16 
105 - 2,3,3',4,4'·PentachlorOblphenyl 39 J 0.30 J 1400 3500 860 1.4 190 1.3 J 
118-2,3',4,4',5-Pentachloroblphenyl 300 1.2 8100 16000 8800 7.4 3300 14 
128·2,2',3,3',4,4'·Hexachloroblphenyl 27 J 0.31 J 890 1700 570 J 1.2 J 240 0.90 J 
138·2,2',3,4,4',S'·Hexachloroblphenyl 180 1.1 U 5100 9800 3600 3.9 2600 6.8 U 
153·2,2',4,4',5,5'·Hexachloroblphenyl 260 0.76 J 6600 13000 5700 5.5 4300 12 
170·2,2',3,3',4,4',5-Heptachloroblphenyt 22 J NO 710 1500 540 0.30 440 NO 
180.2,2',3,4,4',5,5'·Heptachloroblphenyt 35 J 0.35 J 1100 2200 800 J 0.66 J 640 1.4 J 
187- 2,2',3,4',5,S',6-Heptachloroblphenyt 44 U 0.56 J 1000' 2000 670 0.82 890 1.4 J 
195 - 2,2' ,3,3' ,4,4' ,5,6-0ctachloroblphenyl 3.9 J NO 140 230 J 29 J 0.14 J 86 NO 
206 • 2,2',3,3',4,4',5,5',6-Nonachloroblphenyt 44 U 36 130 U 230 29 J 0.31 U 96 UJ 2.3 
209·2,2',3,3',4,4',5,5',6,6'·Oecachloroblphenyl 44 U 1.1 U 120 UJ 140 U 9.8 J 0.31 77 UJ 2.0 U 

NOAA 18 Congener total ppm 3.5 0.027 150 330 66 0.10 130 0.31 

Total PCB (al homologue)' -ppm units 8.8 0.067 370 830 160 0.26 320 0.79 

Internal Standards 
Dlbromo-octafluoro-blphenyl 80 58 121 160 & 706 & 100 169 & 57 
103 ·2,2',4,S',6-Pentachloroblphenyl 89 68 124 90 1064 & 77 130 & 68 

198 • 2,2',3,3' ,4,5,5' ,6-0ctachloroblphenyl 90 68 101 66 61 82 107 67 

'Calculated using Foster Whe~ler's (January, 2001) 
regression equation: Total PCBs 8S homologue. ,. NOAA 
18 Conl/ener sum (ppm)' 2.5 

Qualifier. and Notes 
U • congener I. not detected above the MDL 
J ,. value Is esUmated 
" • QC criteria failure 

Total PCB summations do not Include U·quallfled data 
All result. Ire surrogate corrected 
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Table J-3 Pre-Dredge Sediment Core PCB Data . Appendix J 

. ocillon 15 15 15 16 16 16 17 17 17 
lepth 0-1' 1-2' 2-3' 0-1' 1-2' 2-3' 0-1' 1-2' 2-3' 
'leldlD Pl·1S 0-1' Pl·1S 1·2' Pl·1S 2·3' Pl·16 0-1' Pl·161·2' Pl·162·3' Pl·17 0-1' PI·t71-2' Pl·t72·3' 
.ab 10 20A2426 20A2427RE 20A2428 20A2429 20A2430 20A2431 20A2433 20A2434 20A2435 
,ample Size 1.06 9 1 9 8.13 9 0.952 9 0.918 9 6.57 9 1.86 g 1.06 g 8.41 g 
Velght Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY 
'ercent Solids 42.3 42.1 51.4 33.4 39.9 41.5 64.2 SO 52.9 
)IIutlon Factor 20 1 1 50 1 1 20 1 1 
~In Reporting Limit 94 4 0.25 100 110 0.3 54 94 0.24 
Jnlts uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg 

)CB~;6(fngetrii1ll8 
1·2,4'.0Ichloroblphenyl 39000 96 27 100000 2000 9.9 5900 NO 0.51 
18 • 2,2',S-Trlchloroblphenyf 57000 140 18 170000 3500 20 22000 94 U 0.086 J 
18.2,4,4'.Trlchloroblphenyl 120000 J 160 8.9 190000 J 5000 44 53000 J 180 U 0.30 U 
\oC·2,2',3,5'·Tetrachloroblphenyl 11000 170 1.9 120000 3500 16 14000 490 NO 
'2·2,2',5,S'·Tetrachloroblphenyl 63000 180 2.9 150000 5000 19 36000 1200 0.13 J 
;6·2,3',4,4'·Tetrachloroblphenyl 12000 130 1.4 84000 4700 16 20000 1800 0.18 J 
101 ·2,2',4,S,5'·Pentschloroblphenyl 6700 100 1.1 76000 4400 13 14000 2100 0.34 
105·2,3,3',4,4'·Pentachloroblphenyl 610 3.6 J 0.18 J 3600 300 2.0 300 220 0.16 J 
118·2,3',4,4',S-Pentachloroblphenyl 6400 100 0.87 37000 3600 9.9 6400 2200 0.20 J 
128·2,2',3,3',4,4'·Hexachloroblphenyl 620 3.2 J 0.20 J 1900 220 J 0.91 J 410 140 J 0.25 J 
138·2,2',3,4,4',S'·HexaChloroblphenyl 4300 32 0.30 10000 1700 5.0 3500 920 U 0.076 J 
163.2,2,,4,4',S,S'·Hexachloroblphenyl 6400 75 0.74 49000 0 2600 7.0 5800 1200 0.21 J 
170·2,2',3,3',4,4',5-Heptachloroblphenyl 780 NO 0.025 J 1800 230 0.57 630 90 J NO 
180·2,2',3,4,4',S,5'.Heptachloroblphenyl 1200 7.7 0.10 J 2900 370 1.1 J 960 130 0.063 J 
187·2,2',3,4',5,5',6-Heptachloroblphenyl 1200 7.8 0.25 U 2500 320 0.85 1000 96 0.24 U 
195.2,2',3,3',4,4',5,6-0ctachloroblphenyf 230 1.8 J 0.086 J 310 29 J 0.13 J 120 15 J NO 
206·2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 400 UJ 4.7 0.25 U 310 UJ 110 U 0.30 U 130 UJ 94 U 0.24 U 
209·2,2',3,3',4,4',S,S',6,6'·Oecachloroblphenyl 120 UJ 1.1J 0.047 J 100 UJ 110 U 0.034 J 54 UJ 94 U 0.052 J 

NOAA 18 Congener total ppm 330 1.2 0.064 1000 37 0.17 180 10 0.0023 

Total PCB (a. homologue)' 'ppm units 830 3.0 0.16 2500 94 0.41 450 24 0.0056 

Internal Standards 
Olbromo-octatluoro-blphenyl 242 & 62 92 437 & 72 89 194 & 61 93 
103·2,2',4,5',6-Pentachloroblphenyl 130 & 71 73 115 77 78 140 & 68 77 
198 • 2,2' ,3.3' ,4,S,S',6-0ctachloroblphenyl 102 66 76 94 63 81 104 59 82 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues = NOAA 
18 ConQener sum (ppm)" 2.5 

Qualifiers and Notes 
U • congener Is not detected above the MOL 
J .. value Is esllmated 
& • QC criteria failure 

Tolal PCB summations do nollnclude U·qualltled data 
All results are surrogate corrected 

tab/eJ·S.J. Jdge P. 111 Jne 6. 2001 



Tab/\ Pre-Dredge Sediment Core PCB Data. AppondiK J 

Location 18 18 19 19 20 20 
Depth ()"1' 1·2' ()"1' 1·2' ()"1' 1·2' 
Field ID P1·18 ()"1' P1·181·2' P1·19 ()"1' P1·191·2' Pl·20 ()"1' P1·20 1·2' 
Lab 10 20A2437 20A2438RE 20A2441 20A2442RE 20A2444 20A2445RE 
Sample Size 1.91 9 1.7 9 1.06 9 0.978 9 1.04 9 1.18 9 
Weight Basis DRY DRY DRY DRY DRY DRY 
Percent Solids 74 76.1 44.2 47.5 42.6 50.2 
Dilution Factor 1 20 1 5 1 
Min Reporting Limit 52 1.2 94 2 96 1.7 
Units uglKg uglKg uglKg uglKg uglKg uglKg 

8· 
18 • 2.2' .5· Trlchloroblphenyl 62 3.7 46000 150 6500 3.5 
28·2.4,4'.Trlchloroblphenyl 180 J 12 110000 J 200 26000 J 17 
44·2.2',3,S'·Tetrachloroblphenyl 73 43 28000 170 4200 NO 
S2·2,2',S,S'·Tetrachloroblphenyt 140 5.1 67000 220 a900 53 
66·2.3',4,4'·Tetrachloroblphenyl 93 U 3.8 36000 96 4400 2.0 
101· 2,2',4,S,S'·Pentachloroblphenyl 73 3.3 27000 64 3100 2.8 
105· 2,3,3',4,4'·Pentachloroblphenyl 11 J 0.28 J 560 6.0 270 0.17 J 
118·2,3',4,4',S·Pentachloroblphenyl 66 UJ 2.0 11000 54 2600 1 1 J 
128·2,2' ,3,3' ,4,4'·Hexachloroblphenyl 7.7 J 0.26 J 810 5.0 J 280 NO 
138·2,2',3,4,4',S'·Hexachloroblphenyl 40 J 1.2 U 6400 36 1700 1.7 U 

1 S3 • 2,2' ,4,4' ,S,S'·HeKachloroblphenyl 57 1.5 10000 50 2400 1.0 J 

170.2,2',3,3',4,4',5-Heptachloroblphenyl 4.4 J NO 1200 48 270 NO 
180·2,2',3,4,4',S,S'·Heptachloroblphenyl 52 U 0.27 J 1800 8.3 430 0.29 J 

187·2,2',J,4',5,5',6-Heptachforobfphenyl 52 U 0.18 J 1700 7.8 420 0.25 J 

195· 2.2',3.3',4,4·.S,6-0ctachloroblphenyl 1.4 J NO 180 1.2 J 44 J NO 
206·2,2' ,3,3',4,4' ,5,5' ,6.Nonachloroblphenyl 52 U 0.91 J 200 UJ 2.2 96 UJ 2.7 

209·2,2',3,3',4,4',S,S',6,6'·Decachloroblphenyl NO 1.2 U 94 UJ 2.0 U 96 UJ 0.52 J 

NOAA 18 Congener total ppm 0.65 0.076 380 1.2 66 0.037 

Total PCB (as homologuej',ppm units 1,6 0.19 950 2.9 170 0.092 

Internal Standards 
Dlbromo-octalluoro-blphenyt as 51 217 & 64 135 & 66 

103·2,2',4,5',6-Pentachloroblphenyl 96 64 130 & 74 110 72 

198·2,2',3,3',4,S,S',6-0ctachloroblphenyl 103 63 96 74 96 67 

'Calculated using Foster Wheeler's (January, 2001) 
regres,'on equation: Total PCB, as homologue ... NOAA 
18 Conllener sum (ppm)' 2.5 

Qualltler. and Notes 
U " congener I. not detected above the MOL 
J " value Is estimated 
" • QC criteria 'allure 

Total PCB summations do nOllnclude U·qualilled data 
All results are surrogate corrected 
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Table J-3 Pre-Dredge Sediment Core PCB Data, Appen<llx J 

Location 21 21 21 21 22 22 22 22 
Depth 0-1' 1·2' 2·3' 3 ... 0-1' 1·2' 2·3' 3 ... 
FleldlD Pl·21 0-1' P1·21 1·2' P1·212·3' Pl·213 ... P1·22 0-1' P1·221·2' P1·222·3' Pl·223 ... 
Lab 10 20A2447 20A2448 20A2449 20A2450 20A2451 20A2452 20A2453 20A2454 
Sample Size 0.844 g 0.971 g 6.31 g 7.06 g 0.823 g 1.03 g 7.91 g 7.16 g 
WelghtB .. I. DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 35.3 41.3 42.4 45.6 34.6 46.2 51.2 45.8 
Dilution Factor 20 1 20 1 50 50 
Min Reporting LImit 120 100 0.32 0.28 120 97 0.25 0.28 
Unlt& uglKg UglKg uglKg uglKg ugIKg uglKg uglKg uglKg 

?-'"':''''r'0''!:e ..... J~~-J.:~....,}:<q{ 1,?11"'" 1
m ! "'l;)1~~"'fr;X;':'~~'~rl,,,]'!'W~Iw:~p1;~~t~'Y.';~~ 

. ~Jiu-*lU~:~~ ~~tl~f,fg.0»m~~~ ~!WiJ~~t 'if'~~~i1:~~' • ffi' 

>blphenyl 51000 1600 3.5 11 40000 1100 190 170 
18·2,2',5-Trlchloroblphenyt 76000 2700 3.2 16 69000 1900 320 300 
28·2,4,4'·Trlchloroblphenyt 100000 4000 4.0 23 J 86000 3100 1000 980 
44·2,2',3,5'·Tetrachloroblphenyl 56000 2500 2.5 12 54000 2100 280 270 
52·2,2',5,5'·TetraChloroblphenyt 75000 3800 4.2 16 J 69000 3100 320 300 
66·2,3',4,4'·Tetrachloroblphenyl 62000 3000 4.8 13 33000 3600 200 220 
101·2,2',4,5,5'.Pentachloroblphenyl 37000 2400 3.8 10 34000 3300 210 190 
10S·2,3,3',4,4'·Pentachloroblphenyl 2800 ISO 0.21 J 0.92 2500 340 48 54 
118 • 2,3' ,4,4' ,5-Pentachloroblphenyl 24000 2100 2.8 6.9 9500 2900 110 120 
128·2,2',3,3',4,4'·Hexachloroblphenyl 1600 120 J NO 1.1 1600 210 J 20 20 
138 • 2,2' ,3,4,4' ,S'.Hexachloroblphenyl 9300 940U NO 5.S 8600 1400 96 90 
lS3·2,2',4,4',S,S'·Hexachloroblphenyl 13000 1500 2.4 7.4 12000 2000 120 100 
170·2,2',3,3',4,4',5-Heptachloroblphenyl 1700 120 NO 2.3 1600 180 18 16 
180· 2,2',3,4,4',S,5'·Heptachloroblphenyl 2500 190 0.36 1.1 2300 280 26 23 

187·2,2',3,4',5,S',6·Heptachloroblphenyl 2000 170 0.32 1.0 2100 220 19 17 

195·2,2',3,3',4,4',5,6-0ctachloroblphenyl 250 15 J NO 0.15 J 280 24 J 2.4 2.2 

206·2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 290 100 U 0.32 U 0.28 U 350 97 U 2.3 U 2.1 U 

209· 2,2',3,3',4,4',5,5',6,6'·Decachloroblphenyl 44 J 100 U 0.038 J 0.044 J 86 J 97 U 0.44 0.45 

NOAA 18 Congener total ppm 510 24 0.032 0.13 430 26 3.0 2.9 

Total PCB (as homologue)'·ppm units 1300 61 0.080 0.32 1100 64 7.4 7.2 

Internal Standards 
Dlbromo-octafluoro-blphenyl 322 & 70 82 91 334 & 69 248 & 218 & 

103·2,2',4,5',6-Pentachloroblphenyl 108 78 5268 & 3590 & 116 79 91 90 

198.2,2',3,3',4,5,5',6-0ctachloroblphenyl 88 67 98 100 94 69 69 70 

'Calculaled using Foster Wheeler'. (January, 2001) 
regression equation: Total PCBs as homologues • NOAA 
18 Conaener sum (ppm) • 2.5 

Quallfler& and Note& 
U • congener Is not detected above the MOL 
J = value Is estimated 
& = QC criteria failure 

Total PCB summ.Uons do not Include U·quallfled data 
All resulta are surrogate corrected 
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Table Pre-Dredge Sediment Core PCB Data. Appendix J 

Location 23 23 23 24 24 25 25 25 
Depth ()"1' 1·2' 2·3' ()"1' 1·2' ()"1' 1·2' 2·3' 
FieldiD P1·23 ()"1' P1·231·2' P1·232·3' P1·24 ()'1' Pl·241·2' Pl·25 ()'1' P1·251·2' P1·252·3' 
LabiD 20A2455 20A2456RE 20A2457 20A2459 20A2460RE 20A2462 20A2463 20A2464 
Sample Size 1,76 9 1.51 9 10.8 9 1.91 9 1.7S 9 0,828 9 0.894 9 8.42 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 74.5 66.6 70.1 79.6 80.9 36.5 38.7 55,1 
Dilution Factor 1 1 1 1 1 10 5 5 
Min Reporting Limit 57 1.3 0.18 52 1.1 120 110 0.24 
Units uglKg uglKg uglKg uglKg ugIKg uglKg uglKg uglKg 

18 • 2,2' ,5-Trlchloroblphenyl 1.5 130 15000 48 
28·2,4,4'·Trlehloroblphenyl 11 310 U 34000 120 
44· 2,2',3,S'·Tetrlehloroblphenyl NO 180 14000 39 
52'2,2',5,5'· Tetr.chloroblphenyl 6.7 0.16 J 380 17000 51 
66· 2,3',4,4'·Tetrachloroblphenyl 310 38 0.12 J 300 29000 32000 64 
101·2,2',4,5,5'·Penllchloroblphenyl 210 51 019 210 17000 14000 36 
105 • 2,3,3' ,4,4 '.Penllchloroblphenyl 28 J 1.9 0.066 J 30 J NO 2300 2000 7.2 
118·2,3',4,4',S-Penllchloroblphenyl 230 24 0.10 J 210 NO 12000 13000 35 
128·2,2',3,3',4,4'·Hexlchloroblphenyt 26 J ND 0.072 J 20 J ND 1200 870 J 3.6 J 
138· 2,2',3,4,4',5'·Hexlchloroblphenyl 130 NO 0.Q75 J 110 1.1 U 6600 5500 18 
153.2,2',4,4',5,S'·Hex.chloroblphenyl 200 3.4 0.13 J 150 NO 8500 7500 22 
170 • 2,2' ,3,3' ,4,4' ,5-Heptachloroblphenyl 15 J NO NO 13 J NO 930 790 2.8 
180·2,2',3,4,4',5,5'·Heptachloroblpheny1 26 J NO NO 19 J 0.15 J 1500 1200 3.8 J 
187.2,2',3,4',5,S',6-Heptachloroblphenyl 24 J 0.92 J 0.18 U 15 J NO 1300 1000 3.3 
195·2,2',3,3',4,4',S,6-Qctachloroblphenyl 7.3 J NO 0.036 J 2.0 J NO 170 120 J 0.49 J 
206·2,2',3,3',4,4',S,S',6-Nonachloroblphenyl 14 J 1.8 0.1a U 3.2 J 12 190 120 U 0.87 U 
209·2,2',3,3',4,4',5,5',6,6'·Decachloroblphenyl 8.1 J 2.5 0.020 J NO 1.1 U 37 J 110 U 0.17 J 

NOAA 18 Congener total ppm 2.5 0.041 0.0012 1.8 0,013 180 170 0.48 

Total PCB (as homologue)' .ppm units 6.2 0.10 0.0030 4.5 0.032 460 420 1.2 

Internal Standards 
Dlbromo-octafluoro-blphenyl 87 68 87 84 61 141 & 97 94 
103·2,2',4,S',6-Pentachloroblphenyl 90 73 72 95 70 113 89 75 
198.2,2',3,3',4,5,S·,6·0cllchloroblphenyl 96 70 82 99 68 104 71 80 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: TolIl PCBs as homologues = NOAA 
18 ConQener sum (ppm)' 2.5 

Ouallflers and Notes 
U • congener Is not detected above the MOL 
J " value Is estimated 
& .. QC criteria failure 

Total PCB lummatlons do not Include U·quallfled data 
All results are surrogate corrected 
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Table J-3 Pre-Dredge Sediment Core PCB Data. Appendix J 

Location 26 26 26 27 27 27 
Depth ()"1' 1·2' 2·3' ()'1' 1·2' 2-3' 
FleldlD Pl·26 ()'1' Pl·261·2' P1-262·3' Pl·27 ()'1' Pl·271·2' Pl·272·3' 
LablD 20A2465 20A2466RE 20A2467 20A2469 20A2470RE 20A2471 
Sample Size 1.04 9 1.13 9 7.46 9 1.08 9 0.998 9 7.22 9 
Weight Basi. DRY DRY DRY DRY DRY DRY 
Percent Solids 45.4 46.4 47.8 45.8 42.1 47 
Dilution Factor 10 1 1 10 1 1 
Min Reporting Limit 96 1.8 0.27 92 2 0.28 
Units ugll(g ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

8·2,4'-Olchloroblphenyl 140 15 21000 28 
18·2,2',5-Trlchloroblphenyl 220 22 31000 49 3.9 
28·2,4,4'·Trlchloroblphenyl 670 39 37000 58 5.4 
44 - 2,2',3,5'-Tetrachloroblphenyl 140 8.4 15000 84 2.6 
52 • 2,2' ,5,5'· Tetrachloroblphenyl 280 24 37000 49 3.4 
66· 2,3',4,4'·Tetrachloroblphenyl 98 9.0 21000 21 2.1 
101 - 2,2' ,4,5,5"PentschlorOblphenyl 39 4.1 6500 12 1.1 
10S·2,3,3',4,4'·PentschlorOblphenyl 190 2.6 0.30 550 1.2 J 0.18 J 
118 • 2,3' ,4,4' ,5·Pent.chloroblphenyl 4000 40 2.8 7200 10 0.87 
128· 2,2',3,3',4,4"Hex8chloroblphenyl 290 3.5 J 0.31 J 530 0.99 J 0.14 J 
138 - 2,2' ,3,4,4' ,S'·Hexachioroblphenyl 3000 31 2.3 4100 5.0 U 0.48 
153· 2,2',4,4',5,S'·Hexlchloroblphenyl 5100 51 4.0 6600 7.8 0.87 
170· 2,2',3,3',4,4',5-Heptachloroblphenyl 560 5.5 0.28 720 NO 0.023 J 
180· 2,2',3,4,4',5,5'·Heptachloroblphenyl 800 8.6 0.64 J 1100 1.0 J 0.16 J 
187-2,2',3,4',5,5',6-Heptachloroblphenyl 1000 8.7 0.63 1200 0.98 J 0.28 U 
195 • 2,2' ,3,3' ,4,4',5,6-0ctachloroblphenyl 100 1.6 J 0.19 J 120 0.91 J 0.098 J 

206·2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 120 2.5 027 U 140 2.8 0.28 U 
209·2,2',3,3',4,4',S,5',6,6'·Dec8chloroblphenyl 24 J 0.50 J 0.12 J 39 J 2.0 U 0.080 J 

NOAA 18 Congener total ppm 130 1.7 0.13 190 0.33 0.023 

Total PCB (as homologue)' -ppm units 330 4.4 0.33 480 0.82 0.059 

Internal Standards 
Olbromo-octafluoro-blphenyl 184 & 60 86 251 & 58 88 

103- 2,2',4,S',6-Pentachloroblphenyl 112 70 74 113 66 78 

198 • 2,2' ,3,3' ,4,5,5' ,6-0ctachloroblphenyl 85 66 81 88 73 81 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs IS homologues "' NOAA 
1 B ConRener sum (ppm)' 2.5 

auallflers and Notes 
U .. congener Is not detected above the MOL 
J .. value Is estimated 
& .. QC criteria failure 

Total PCB summations do not Include U·quallfled data 
All results are surrogate corrected 
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Table, ?re-Dredge Sediment Core PCB Data. Appendix J 

Location 28 28 28 29 29 29 30 30 
Depth (}Ol' 1·2' 2·3' (}Ol' 1·2' 2·3' (}Ol' 1·2' 
Field 10 Pl·28 (}Ol' PH81·2' Pl·282·3' Pl·29 (}Ol' Pl·291·2' Pl·292·3' Pl·30 (}Ol' Pl·30 1·2' 
Lab 10 20A2473 20A2474 20A2475 20A2477 20A2478RE 20A2479 20A2481 20A2482RE 
Sample Size 0.866 g 1.02 9 7.1 g 1.78 9 1.51 g 8.25 9 2.06 9 1.6 g 
Weight Baals DRY DRY DRY DRY DRY DRY DRY DRY 
Percent SoUda 34.8 44.5 45.5 71.7 72.9 52.6 78.5 79.8 
Dilulion Factor 20 10 1 1 1 1 1 1 
Min Reporting Limit 120 98 0.28 56 2.6 0.24 48 1.2 
Units uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg 

cJ?¢~!'c;';···§ilf:-'~~~~~Wl".1"'io~AJfJiS*_ ~.~: ,,, ~J:!_'1e ___ ,:c~ ~.~::-~~\";~f~.,t·. \ .,,' ~!.~ ~ 
8 - 2,4'-Dlchloroblphenyl 34000 9100 1.7 2400 
18 • 2,2' ,S-Trlchloroblphenyl 60000 22000 4.9 3800 2.6 U NO 180 1.8 
28·2,4,4'·Trlchloroblphenyl 95000 26000 5.8 3900 ND 2.8 360 U 7.7 
44·2,2',3,S'·Tetrlchloroblphenyl 49000 12000 3.1 2200 NO 2.5 170 NO 
52· 2,2',S,5'·Tetrlchloroblphenyl 65000 22000 2.7 6000 63 10 490 3.8 
66·2,3',4,4'·Tetr.chloroblphenyl 37000 7600 1.6 2300 10 1.6 310 NO 
101· 2,2',4,S,S'-Pentachloroblphenyl 34000 8100 1.8 1300 16 8.6 240 2.0 
lOS· 2,3,3',4,4"Pentachloroblphenyl 2600 700 0.14 J 140 4.6 2.5 34 J NO 
118·2,3',4,4',S-Pentachloroblphenyl 12000 3100 0.80 1200 13 2.1 230 ND 
128·2,2' ,3,3' ,4,4'·Hex.chloroblphenyl 1600 420 J 0.13 J 160 J 3.1 J 3.3 J 39 J NO 
138·2,2',3,4,4',5'·Hexachloroblphenyl 9000 2700 0.58 1100 12 U 1.3 140 1.2 U 
153·2,2',4,4',5,5'·Hexlchloroblphenyl 12000 4100 0.98 1500 14 2.8 200 NO 
170 • 2,2' ,3,3' ,4,4' ,S-Heptachloroblphenyl 1500 620 0.039 J 170 J NO NO 15 J NO 
180·2,2',3,4,4',S,S'·Heptachloroblphenyl 2300 680 0.26 J 270 J 11 1.9 J 37 J NO 
187·2,2',3,4',5,5',6-Heptachloroblphenyl 1900 720 0.28 U 290 15 2.4 18 J NO 
195 • 2,2' ,3,3' ,4,4' ,5,6-0ctachloroblphenyl 240 69 J 0.096 J 31 J 26 J 4.6 J 5.6 J 0.22 J 
206·2,2',3,3',4,4',5,S',6-Nonachloroblphenyl 260 98 U 0.28 U 36 J 68 8.3 24 J 1.2 U 
209·2,2',3,3',4,4',S,5',6,6'·Decachloroblphenyl 49 J 98 U 0078 J 6.0 J 22 5.4 16 J NO 

NOAA 18 Congener total ppm 420 120 0.025 27 0.27 0.061 2.2 0.017 

Total PCB (I. homologue)'.ppm unlta 1000 300 0.062 67 0.66 0.15 5.5 0.042 

Internal Standards 
Dlbromo-octafluoro-blphenyl 288 & 59 88 106 63 102 67 65 

103 • 2,2' ,4,5' ,6-Pentachloroblphenyl 102 81 75 93 68 80 77 74 

198·2,2',3,3',4,S,S',6-Qctachloroblphenyl 87 75 80 72 74 68 75 84 

'Calculated using Foster Whee'er's (January, 2001) 
regression equation: Total PCB. IS homologues = NOAA 
18 Conpener lum (ppm)· 2.5 

Qualifiers and Note. 
U • congener II not detected above the MOL 
J = value Is estimated 
&. = OC criteria failure 

Total PCB summations do not Include U·quallfled data 
All results are surrogate corrected 
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Table J-4 Post-Dredge Sediment Core and Surface Grab PCB Data Appendix J 

Location 2 2 3 3 4 4 7 7 
Oepth Core 0-1' Grab 0-2cm Core 0-1' Grab 0-2cm Core o-r Grab 0-2cm Core o-r Grab 0-2cm Core 0-1' Grab 0-2cm 

Field 10 NBPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBP02- NBHP02- NBHPD2- NBP02- NBP02-

EPA01-C EPA01-G EPA02-C EPA02-G EPA03-C EPA03-G EPA4-C EPA4-G EPA07-C EPA07-G 
Lab ID 20A3244 20A3256RE 20A3243 20A3257RE 20A3217 20A3215RE 20A3190 20A3198RE 20A3239 20A3254RE 
Sample Size 5.92 9 0.802 9 6.81 9 0.955 9 7.85 9 0.862 9 7.05 9 0.801 9 7.63 9 0.988 9 
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 39.5 37.3 44.8 44.4 51.5 39.2 45.5 31.1 49.2 40.5 
Dilution Factor 50 1 40 1 40 1 50 1 100 1 

Min Reporting limit 0.34 100 0.29 17 0.25 2300 0.28 5000 0.26 810 
Units uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg uglKg ugIKg 

ener. 'Ii':,'?' I • " ; ~~ ., • 't'1." "~-~~ "\~,,, P~;r '~~~~,f?l~'Mf,t~,r;.~~{*~~,~l ~k?~i:>! 

8 - 2,4 '-Dlchloroblphenyl 1100 5300 410 36 350 3400 280 7200 470~---~00 

18 - 2,2' ,5-Trlchloroblphenyl 1700 8200 J 630 55 U 550 5800 J 430 13000 J 780 7700 J 
28 - 2,4,4'.Trlchloroblphenyl 2200 9300 J 1000 79 U 910 8800 J 630 19000 J 1400 13000 J 
44·2,2',3,5'·Tetrachloroblphenyl 1000 5100 380 45 310 3500 320 9400 560 6000 
52 - 2,2',5,5'-Tetrachloroblphenyl 2100 10000 1100 82 740 8300 530 16000 1000 12000 

66· 2,3' ,4,4'· Tetrachloroblphenyl 1000 5100 610 50 U 370 4000 280 9200 660 7300 

101·2,2',4,5,5'·Pentachloroblphenyl 670 3100 440 34 U 250 2900 220 7200 510 5600 

105·2,3,3' ,4,4'·Pentachloroblphenyl 26 230 25 17 U 23 170 J 23 470 J 48 860 U 

118 • 2,3' ,4,4' ,S-Pentachloroblphenyl 450 1800 370 24 U 180 1900 J 140 4300 J 320 4000 

128· 2,2' ,3,3' ,4,4'·Hexachloroblphenyl 23 150 14 1.9 J 12 170 J 10 330 J 22 400 J 

138·2,2',3,4,4',S'·Hexachloroblphenyl 330 1600 U 160 17 U 110 1200 J 89 2600 J 180 2400 U 

153.2,2',4,4',5,5'·Hexachloroblphenyl 530 2800 370 25 U 220 2100 J 150 4800 J 340 4100 

170·2,2',3,3',4,4',5-Heptachloroblphenyl 46 180 32 2.2 J 28 190 J 18 340 J 40 240 J 

180·2,2' ,3,4,4' ,5,5'·Heptachloroblphenyl 40 340 28 2.9 J 21 290 J 16 540 J 34 420 J 

187.2,2',3,4',S,S',8-Heptachloroblphenyl 49 460 31 2.6 J 20 280 J 14 640 J 31 500 J 

19S·2,2',3,3',4,4',5,8-0ctachloroblphenyl 4.7 45 J 3.1 0.29 J 2.3 32 J 1.6 53 J 3.4 53 J 

206· 2.2',3,3',4,4',5,S',8-Nonachloroblphenyl 7.1 69 J 3.8 17 UJ 2.5 41 J 2.2 70 J 4.4 43 J 

209·2,2' ,3,3' ,4,4' ,5,5' ,6,6'-Decachloroblphenyl 2.1 IS J 0.82 U 17 U 0.57 U 12 J 0.93 17 J 1.0 13 J 

NOAA 18 Congener total ppm 11 52 5.6 0.19 4.1 43 3.2 95 6.4 64 

Total PCB (as homologue)' ·ppm units 28 130 14 0.47 10 110 7.9 240 18 160 

Internal Standards 
Olbromo-octafluoro-blphenyl 84 79 74 76 86 98 74 113 62 69 

103.2,2',4,S',8-Pentachloroblphenyl 55 99 73 79 62 106 79 121 61 84 

198·2,2',3,3',4,S,5',8-0ctachloroblphenyl 53 68 62 73 77 98 68 96 56 58 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCss 81 homologues = 
NOAA 18 ConQener sum (DDm) " 2.5 

Qualifiers and Notes 
U .. congener Is not detected above the MOL 
J • value Is eltlmated 
" • QC criteria failure 

Total PCB summations do not Include U-qualllled data 

All results are surrogate corrected 



Table .... Post-Dredge Sediment Core and Surface Grab PCB Data App.ndl,J 

Location 8 8 9 9 10 12 13 13 14 14 
Depth Core G-l' Grab G-2cm Core G-l' GrabG-2cm Grab G-2cm Grab G-2cm Core G-l' GrabG-2cm CoreG-l' Grab G-2cm 

Field 10 NBPD2· NBPD2· NBHP02· NBHPD2. NBP02· NBP02· NBP02· NBP02· NBP02· NBPD2· 
EPA08-C EPA08-G EPAS-C EPAS-G EPA1G-G EPA12·G EPA13·C EPA13·G EPA14·C EPA14·G 

Lab 10 20A3241 20A3261RE 20A3192 20A3200RE 20A3266RE 20A3263RE 20A3240 20A3258RE 20A3238 20A3255RE 
Sample Size 7.63 9 0.757 9 7.87 9 0.842 9 0.77 9 1.5 9 7.79 9 0.981 9 7.2 g 0.9 g 
Weight Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
Percent Solids 50.5 34.9 51.4 38.8 35.8 67.6 49.4 39.4 46.5 41.3 
Dilution Factor 20 1 10 1 1 200 1 40 1 
Min Reporting Limit 0.26 1000 0.25 480 2100 270 0.26 820 0.28 890 
Units ug/Kg ug/Kg uglKg uglKg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

lPCB!COngen 
Cd Am m:r .mtl is m::tliMn 

8· 2,4'-Dlchloroblphenyl 160 8900 7.7 1200 5000 980 1800 3100 290 8600 
18 - 2,2' ,S-TrlChloroblphenyl 220 16000 J 14 1800 J 12000 J 2400 J 2700 6600 J 450 15000 J 
28 - 2,4,4'-Trlchloroblphenyl 330 22000 J 20 3000 J 23000 J 4200 J 4800 11000 J 750 21000 J 
44 • 2.2' ,3,S'-Tetrachloroblphenyl 100 8500 22 1400 11000 1800 2000 5600 230 7100 
52 - 2,2',5,5'·Tetrachloroblphenyl 300 24000 81 2400 24000 4300 3200 9600 680 22000 
66·2,3·,4,4··Tetrachloroblphenyl 140 11000 36 1200 12000 2100 2400 9000 300 10000 
101 - 2,2·,4,5,S··PentachloroblphenYI 93 6600 22 1000 8000 1500 1800 7400 200 6300 
105 • 2,3,3' ,4,4 '-Pentachloroblphenyl 6.7 1000 U 0.74 86 J 2100 U 270 U 250 820 U 16 890 U 
118·2,3',4,4',S-Pentachloroblphenyl 43 4700 21 640 5800 1000 1200 5500 140 4700 
128·2,2',3,3',4,4'·Hexlchloroblphenyl 3.9 320 J 1.1 130 J 580 J 91 J 33 J 280 J 9.6 420 J 
138·2,2',3,4,4',S··Hexlchloroblphenyl 31 3000 U 12 430 J 4300 U 740 U 630 2300 U 96 3000 U 
lS3·2,2',4,4',S,S'·Hexachloroblphenyl 47 6400 24 750 7300 1300 1100 4800 180 5800 
170·2,2·,3,3',4,4',5-Heptachloroblphenyl 9.6 210 J 0.62 90 J 410 J 80 J 49 J 240 J 20 400 J 
180·2,2',3,4,4·,S,S'·Heptachloroblphenyi 6.0 590 J 1.5 180 J 810 J 130 J 120 470 J 17 630 J 
187 ·2,2',3,4',S,S',8-Heptachloroblphenyl 8.2 830 J 3.3 120 J 910 J 160 J 140 500 J 18 750 J 
19S·2,2',3,3',4,4',S,6-0ctachloroblphenyl 0.75 73 J 0.22 J 35 J 120 J 16 J 51 J 50 J 19 73 J 
206·2,2',3,3' ,4,4',5,5' ,6-Nonlchloroblphenyl 0.90 93 J 0.34 100 J 97 J 22 J 60J 62 J 2.2 86 J 
209 • 2,2',3,3' ,4,4',5,S',6,6'·Oecachloroblphenyl 0.26 U 14 J 0.25 U 86 J 25 J 270 U 1.3 J 21 J 0.44 U 23 J 

NOAA 18 Congener total ppm 1.5 110 0.27 15 110 20 22 64 3.4 100 

Total PCB (II homologue)' -ppm unlta 3.8 280 0.67 37 280 50 56 160 8.5 260 

Internal Standard. 
Dlbromo-octafluoro-blphenyl 70 69 84 67 87 56 45 71 70 63 
103·2,2',4,s',8-Pentachloroblphenyl 70 89 67 73 109 74 54 94 72 83 

198 • 2,2' ,3,3',4,5,S',8-0ctachloroblphenyl 58 64 68 78 68 56 31 & 64 60 56 

'Calculated using Foster Wheeler's (January, 2001) 
regression equation: Total PCBs as homologues = 
NOAA 18 ConQener sum (ppm)' 2.5 

Ouallfler. and Notes 
U • congener II not detected above the MOL 
J = value Is estimated 
& " OC crflerll failure 

Total PCB summations do not Include U-quallfled data 

All results Ire surrogate corrected 



Table J-4 Post-Dredge Sediment Core and Surface Grab PCB Data AppendixJ 

ocatlon 15 15 16 16 19 19 20 20 21 21 
lepth Core Cl'1' Grab ()-2cm Core ()-1' Grab ()-2cm Core ()-1' Grab ()-2cm Core ()-1' Grab ()-2cm Core ()-1' Grab ()-2cm 

leld 10 NBHPD2- NBHPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBHPD2- NBHPD2-

EPAl5-C EPAl5-G EPA16-C EPA16-G EPAl9-C EPAl9-G EPA2()-C EPA2()-G EPA21-C EPA21-G 

.ab 10 20A3194 20A3202RE 20A3247 20A3260RE 20A3242 20A3253RE 20A3246 20A3262RE 20A3191 20A3199RE 
,ample Size 7.71 9 0.926 9 6.56 9 0.757 9 7.35 9 0.906 9 6.6 9 0.847 9 7.79 9 0.827 9 
Velght Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
'ercen! Solids 50.5 37.5 43.5 34.1 48.1 40.1 43.7 39.4 50.8 39 
lIIullon Factor 40 1 100 1 100 1 200 1 1000 1 
Aln Reporting Limit 0.26 4300 0.3 1000 0.27 880 0.3 470 0.26 4800 
Jnlta ug/Kg ugIKg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ugIKg ug/Kg ug/Kg 

\'~,' ,,,>'1 .~,-, 
, . 
%);-;A~, ",;~ Y<{'W' ;' t>, '."71!,. ~., !,\; , ... H·.~1 , ,~4.~'" ';':~~ ·'~~ .. 'f.,U:Y} 

) - 2,4'-Olchloroblphenyl 320 8800 590 9900 580 2800 1 
18 - 2,2' ,5-Trlchloroblphenyl 480 14000 J 920 18000 J 910 6700 J 2200 5600 J 7800 J 13000 J 
18 - 2,4,4'-Trlchloroblphenyl 800 21000 J 1500 29000 J 1700 13000 J 3300 8300 J 12000 J 22000 J 
14 - 2,2' ,3,5'· Tetrlchloroblphenyl 250 8200 630 12000 630 5100 920 2900 5400 J 9700 J 
;2· 2,2',S,5'.Tetr.chloroblphenyl 620 19000 1100 23000 1200 10000 2900 9000 7900 J 14000 J 
;6 - 2,3',4,4'-Tetrachloroblphenyl 300 9400 630 11000 730 5900 1300 3800 5400 J 6300 J 
101 - 2,2',4,S,5'-pentachloroblphenyl 200 7400 510 8600 580 4500 700 2200 3400 J 7000 J 
105 - 2,3,3·,4,4'·Pentachloroblphenyl 16 450 J 31 1000 U 47 660 U 30 470 U 470 J 460 J 
118 - 2,3' ,4,4' ,5-Pentachloroblphenyl 140 5000 300 4700 380 3000 520 1600 2100 J 3700 J 
128· 2,2',3,3',4,4'-Hex'chloroblphenyl 9.3 440 J 18 J 380 J 23 230 J 32 120 J 170J 320 J 
138·2,2',3,4,4',S'-Hex'chloroblphenyl 86 3100 J 180 3300 U 230 1800 U 360 1100 U 1100 J 2200 J 
IS3·2,2',4,4',5,S'·Hexachloroblphenyl 170 5100 330 6200 400 3200 640 2200 1600 J 3700 J 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 20 470 J 31 290 J 43 190 J 34J 96 J 80 J 320 J 
180·2,2',3,4,4',5,S'-Heptachloroblphenyl 16 710 J 29 J 690 J 36 340J 54 210 J 200 J 490 J 

187.2,2',3,4',5,5',6-Heptachloroblphenyl 17 750 J 27 740 J 32 390 J 100 260 J 230 J 490 J 
195.2,2',3,3',4,4',5,6-0ctachloroblphenyl 1.6 75 J 3.0 71 J 3.9 880 U 6.5 23 J 18 J 47 J 

206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 1.9 95 J 3.6 J 93 J 4.1 34 J 8.3 26 J 20 J 53 J 

209·2,2',3,3' ,4,4',5,5',6,6'·Oec.chloroblphenyl 0.54 U 24 J 0.80 U 18 J 0.94 880 U 2.3 7.8 J 5.3 J 11 J 

NOAA 18 Congener total ppm 3.4 100 6.8 130 7.5 55 15 39 S4 J 93 

Total PCB (a. homologue)' -ppm unlta 8.6 260 17 310 19 140 36 98 130 230 

Internal Standards 
Dlbromo-octatluoro-blphenyl 70 125 60 59 65 69 64 56 2171 & 129 & 

103.2,2',4,S',6-Pentachloroblphenyl 64 122 79 79 67 85 102 74 168 & 133 & 

198.2,2',3,3',4,5.5',6-0ctachloroblphenyl 60 96 54 51 60 62 54 57 59 119 

'Calculated using FOlter Wheeler'. (January, 2001) 
regression equltlon: Total PCBs IS homologuee • 
NOAA 18 Congener sum (ppm) ·2.5 

Qualifiers and Note. 
U • congener I. not detectad above the MOL 
J • value I. eatlm.ted 
.... QC criteria failure 

Total PCB summations do not Include U-quallfled data 

AI/ results are surrogate corrected 



Table J-.. ....ost-Dredge Sediment Core and Surface Grab PCB Data App8ndlx J 

ocatlon 22 23 25 25 26 26 27 27 28 
epth Grab ()'2cm Grab ()'2cm Core ()'1' Grab ()'2cm Core ()'1' Grab ().2cm Core ()'1' Grab ()'2cm Core ()'1' 

leldlD NBPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBPD2- NBHPD2- NBHPD2- NBHPD2-

EPA22-G EPA23-G EPA25-C EPA25-G EPA26-C EPA26-G EPA27-C EPA27-G EPA28-C 
ablD 20A3265RE 20A3264RE 20A3218 20A3214RE 20A3245 20A3259RE 20A3193 20A3201RE 20A3187 
.ample Size 0.83 g 1.29 g 7.63 g 0.98 g 8.55 g 0.93 g 6.74 g 0.863 g 7.01 g 
~elght Basis DRY DRY DRY DRY DRY DRY DRY DRY DRY 
'ercent Solids 37.9 60.4 50 40.5 54.8 41.9 44.6 32.8 45.6 
Iliulion Factor 1 1 200 1 40 1 500 1 50 
!in Reporting Limit 960 310 0.26 410 0.23 430 0.3 9300 0.28 
Inits ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

:B!CQn • J!:.';" 

'~. < ... ,: 
I - 2,4 '-OIchloroblphenyl 5800 6300 1400 460 J 270 1400 3300 17000 J 520 
18·2,2',5-Trlchloroblphenyl 13000 J 9000 J 2500 1100 J 430 3100 J 4500 27000 J 750 
!8 - 2.4,4'-Trlchloroblphenyl 20000 J 15000 J 5500 1700 670 4400 J 7700 36000 J 1100 
14 - 2,2',3,5'·Tetrachloroblphenyl 9100 5700 2200 960 210 1600 2500 15000 J 560 
i2 - 2,2',5,5'-Tetrachloroblphenyl 21000 12000 3600 1600 590 4600 5700 33000 J 880 
i6 - 2,3',4,4'-Tetrachloroblphenyl 10000 5000 3200 1200 270 2100 2900 15000 J 470 
101 - 2,2',4,S,5'-Pentschloroblphenyl 7400 4000 2300 1100 180 1300 1900 11000 J 370 
105 - 2,3,3',4,4'-Pentachloroblphenyl 960 U 310 U 350 230 J 10 430 U 60 760 J 28 
118 - 2,3',4,4',5-Pentachloroblphenyl 5400 2400 1700 900 120 870 1300 7400 J 210 
128 - 2,2',3,3',4,4'-Hexachloroblphenyl 490 J 220 J 140 150 J 89 53 J 94 J 700 J 14 

138 - 2,2',3,4,4',S'-Hexachloroblphenyl 3700 U 1700 U 650 720 61 620 U 770 4600 J 130 
153· 2,2',4,4',S,5'-Hexachloroblphenyf 6500 3200 1500 760 160 1200 U 1500 8100 J 240 

170 - 2,2' ,3,3' ,4,4' ,5-Heptachloroblphenyl 400 J 140 J 62 100 J 26 76 J 66 J 770 J 25 

t 80 - 2,2' ,3,4,4',5,5'-Heptachloroblphenyf 680 J 340 180 160 J 14 120 J 180 1200 J 23 
187 - 2,2' ,3,4' ,5,5' ,S-Heptachloroblphenyl 890 J 420 190 130 J 16 130 J 200 1200 J 23 

195 - 2,2',3,3',4,4',5,6-0ctachloroblphenyl 82 J 38 J 19 18 J 1.4 10 J 14 120 J 2.4 

206 - 2,2' ,3,3' ,4,4' ,5,5' ,6-Nonachloroblphenyl 9a J 45 J 19 24 J 1.6 29 J 17 130 J 2.8 

209 - 2,2',3,3',4,4',5,5',6,6'-Decachloroblphenyl 20 J 14 J 5.7 20 J 0.28 U 430 U 4.6 32 J 0.79 U 

NOAA 18 Congener total ppm 100 64 26 12 3.1 20 33 180 5.3 

Total PCB (as homologue)'-ppm units 250 lS0 65 29 7.7 50 82 450 13 

Internal Standards 
Dlbromo-octafluoro-blphenyl 65 61 81 106 70 57 58 195 & 45 

103·2,2',4,S',8-Pentachloroblphenyl 88 88 199 & 115 75 74 133 & 153 & 50 

198 - 2,2',3,3',4,S,S',6-0ctachloroblphenyl 59 59 70 100 56 59 61 125 49 

'Calculated using Foster Wheeler'. (January, 2001) 
regressIon equation: Total PCBs IS homologuel .. 
NOAA 18 Conaener lum (ppm)· 2.5 

Qualifiers and Notel 
U c congener la not detected above the MOL 
J II value II estimated 
" • QC crlterl. f.llure 

Tolal PCB summations do not Include U-quallfled data 

All results are surrogate corrected 



Table J-4 Post-Dredge Sediment Core and Surface Grab PCB Data 

Location 
Depth 

Field 10 

Lab ID 
Sample Size 
Weight Balli 
Percent Sollda 
Dilution Factor 
Min Reporting Limit 
Units 

18' 2,2',5-TrlchloroblphenYi 
28· 2,4,4'·TrIChloroblphenyl 
44 • 2,2',3,5'· Tetrachloroblphenyl 
52· 2,2',S,5'.Tetrachloroblphenyl 
66· 2,3',4,4'.Tetrachloroblphenyl 
101 ·2,2',4,S,S'·Pentachloroblphenyi 
10S·2,3,3',4,4'·Pentachloroblphenyl 
118·2,3',4,4',5-Pentachloroblphenyl 
128 • 2,2' ,3,3' ,4,4'·Hexachloroblphenyl 
138·2,2',3,4,4',&'·Hexachloroblphenyl 
1&3·2,2',4,4',&,S'·Hex.ehloroblphenyi 
170. 2,2',3,3',4,4',5-Heptachloroblphenyl 
180.2,2',3,4,4',5,S'·Heptachloroblphenyl 
187 • 2,2' ,3,4' ,5,5' ,S·Heptachloroblphenyl 
195·2,2',3,3',4,4',5,6-0ctaehloroblphenyl 
206 • 2,2' ,3,3' ,4,4' ,5,5' ,6-Nonachloroblphenyl 
209· 2,2',3,3',4,4',5,5',8,6'·Decachloroblphenyl 

NOAA 18 Congener total ppm 
Total PCB (al homologue)' ·ppm unit. 

Internal Standards 
Dlbromo-octafluoro-blphenyl 
103 • 2,2',4,5',6-Pentachloroblphenyl 
198 • 2,2' ,3,3' ,4,5,5' ,6-0etaehloroblphenyl 

'calculated using Fo.ter Wheeler's (January, 2001) 
regression equation: Total PCB I as homologues .. 
NOAA 18 Conllener lum (ppm)' 2.5 

Qualltlers and Notes 
U = congener Is not detected above the MOL 
J = value II estimated 
& = ac criteria failure 

Total PCB summations do not Include U'qualilled data 

All resulta are surrogate corrected 

28 
Grab G-2cm 

NBHPD2· 
EPA28-G 

20A3195RE 
0.878 g 
DRY 

36 

9100 
uglKg 

19000 
31000 J 
42000 J 
20000 J 
31000 J 
15000 J 
12000 J 

460 J 
5300 J 

420 J 
3700 J 
6500J 

540 J 
830 J 
910 J 

79 J 
94 J 

9100 U 

190 
470 

182 & 
153 & 
114 

31 
Grab G-2cm 

NBPD2· 
EPA31-a 

20A3267RE 
0.673 g 
DRY 
32.2 

1 
2400 

uglKg 

29000 J 
36000 J 
18000 
46000 
18000 
8600 
2400 U 
4000 

450 J 
5400 U 
8400 
540 J 
900 J 

1500 J 
150 J 
210 J 

54 J 

190 
470 

80 
91 
64 

APP8nd1. J 



Table Post Dredge Cut 1 Transect· Sediment Grab PCB Data. 
Location 
Depth 
Field 10 
Lab 10 
Sample Sile 
WelghtB .. ,. 
Percent Solid. 
Dilution Factor 
Min Reporting Lim It 
Unit. 

8· 2,4 
18·2,2',5-Trlchloroblphenyl 
28·2,4,4'·Trlchloroblphenyl 
44 .2,2' ,3,S'·Tetrachloroblphenyl 
52·2,2',5,S'·TetraChloroblphenyl 
66·2,3',4,4'·TetraChloroblphenyl 
101 ·2,2',4,S,S'·Pentachloroblphenyl 
105·2,3,3',4,4'·Pentachloroblphenyl 
118·2.3',4,4',5-Pentachlorobfphenyf 
128·2,2',3,3',4,4'·Hexachloroblphenyf 
138·2,2',3,4,4',S'·Hexachloroblphenyl 
153·2,2',4,4',S,S'·Hexachlorobfphenyl 
170·2,2',3,3',4,4',5-Heptachloroblphenyl 
180·2,2',3,4,4',S,S'.Heptachloroblphenyl 
187·2,2',3,4',S,S',&-Heptachloroblphenyl 
195.2,2',3,3',4,4',S,&-Octachloroblpheny/ 
206 • 2,2' ,3,3' ,4,4' ,5,5' ,&-Nonachloroblphenyl 
209·2,2',3,3',4,4',S,S',6,S'.Decachloroblphenyl 

NOAA 18 Congener Total ppm 

Total PCB (a. homologue)' ·ppm units 

Internal Standard. 
Dlbromo-octafluoro-blphenyl 
103 .2,2',4,5',&-Pentachloroblphenyl 
198·2,2',3,3',4,S,S',6-0ctachloroblphenyl 

'Calculated USing Foller Wheeler'. (January, 2001) 
ragre •• 'on equation: Total PCB. a. homologue ... 
NOAA 18 Congener sum (ppm)· 2.5 

Qualllle,. and Notes 
U .. congener I. not detected above the MOL 
J .. value la ellimeted 
.... QC criteria 'allure 

Total PCB summations do not Include U·qualilled data 

All results are surrogate corrected 

lableJ·5 oost·derdoeorabs 

TlA 
Grab G-2cm 
NBPDT1A·2 
20A3232RE 

0.888 9 
DRY 
42.3 

1 
2200 

ug/Kg 

6700 
11000 J 

5200 
8600 
6100 
5100 

560 J 
3500 

330 J 
2100 J 
3200 

300 J 
450 J 
430 J 

42 J 
66 J 
26 J 

57 
140 

99 
110 

97 

TlB 
Grab G-2cm 
NBPOTlB·2 
20A3233RE 

0.951 9 
DRY 
38.5 

1 
4200 

ug/Kg 

~ 
4600 
9100 J 

16000 J 
7200 

12000 
8500 
7100 

650 J 
4800 

530 J 
2800 J 
4400 

410 J 
700 J 
580 J 

62 J 
210 J 
ISO J 

80 
200 

115 
124 
III 

Appendix J 

Tl ... TID TlE TlF )~M 

Grab G-2cm Grab G-2cm Grab G-2cm Grab G-2cm Grab G-2cm 
NBPDTlC·2 NBPDT1D-2 NBPDT1E·2 NBPDTlF·2 NBPD·T2A·2 
20A3234RE 20A3235RE 20A3236RE 20A3237RE 20A3210RE 

0.958 II 1.03 9 0.998 II 0.867 II 0.723 II 
DRY DRY DRY DRY DRY 
45.4 45 48.2 40.7 31.3 

1 1 1 
420 390 400 820 11000 

ugiKg ugiKg ugiKg ugiKg ugiKg 

~~f~~1~{~~r:z~~4~~'M$(~'f4:tl'tp1:'~¥~~~li!J_~e 
520 l100J 1400 

1000 J 2200 J 2900 J 14000 J 12000 J 
1800 J 3800 J 5000 J 23000 J 32000 J 
840 1700J 2500 10000 J 13000 

1400 3000 J 4600 19000 25000 
1000 2300 J 3200 11000 22000 

780 1800 J 2400 7900 19000 
74 J 230 J 400 U 920 U 2000 J 

560 1400 J 1600 5000 14000 
47 J 120 J 100 J 400 J 1100 J 

320 J 820 J 950 U 3200 U 7700J 
490 1200 J 1600 5600 12000 
43 J 120 J 140 J 270 J 1000 J 
67 J 180 J 140 J el0 J 1500 J 
66 J 170 J 180 J 700 J 1500 J 
6.2 J 19 J 17 J 59 J ISO J 

7.8 J 21 J 15 J 78 J 140 J 
1.3 J 3.4 J 400 U 18 J 11000 U 

9.0 20 26 110 170 

23 50 64 270 420 

98 135 & 69 80 III 

114 127 & 89 110 119 
95 III 71 74 lOS 

PaOR 1 of 2 June 6. 2001 



Table J·5 Post Dredge Cut 1 Transect· Sediment Grab PCB Data. 
Appendl,J 

.ocat/on T28 T2C T20 T2E T2F 
)epth Grab ~2cm Grab ~2cm Grab~2cm Grab ~2cm Grab ~2cm 
'leldlD NBP[)' T28·2 NBPOT2C N8POT20 NBPDT2E NBP[)' T2F·2 
.ablD 20A3211RE 20A3221RE 20A3224RE 20A3223RE 20A3212RE 
.ample Size 1.15 9 1.17 9 1.24 9 1.14 g 1.2 g 
Nelght Basi. DRY DRY DRY DRY DRY 
)ercent Solid. 48.4 47.1 52.4 SO.7 46.4 
)lIutlon Factor 1 1 1 1 1 
lAin Reporting Limit 1700 340 130 140 330 
Jnlts uglKg ug/Kg ug/Kg ug/Kg ug/Kg 

Re. ' ="':'" .... "v'<,, 

a·2,4'·Dlchloroblphenyl 2400 2500 J 
18 • 2,2' ,5-Trlchloroblphenyl 4700 J 4500 J 390 840 2000 J 
28 • 2,4,4'· Trlchloroblphenyl 6900 J 6000 J. 490 J 1300 J 3100 J 
44·2,2',3,5'·Tetrlchloroblphenyl 4000 3500J 240 650 1500 J 
52·2,2',5,s'·Tetrechloroblphenyl 7100 6200 J 430 1000 2600J 
68·2,3',4,4'·Tetrachloroblphenyl 5100 4700 J 270 870 1700 J 
101 • 2,2' ,4,5,5'.Pentachloroblphenyl 4200 3700 J 240 630 1400 J 
10s·2,3,3',4,4'·Pentachloroblphenyl 450 J 430 J 18 J 87 J 160 J 
118·2,3',4,4',5-Pentachloroblphenyl 3100 2900 J 160 490 1000 J 
128·2,2',3,3',4,4'·Hexachloroblphenyl 300 J 280 J 14 J 42 J 98 J 
138·2,2',3,4,4',S'·Hexlchloroblphenyl 1800 1800 J 98 J 270 620 J 
153·2,2',4,4',5,5'·Hexlchloroblphenyl 2600 2500 J 160 400 920 J 
170·2,2',3,3',4,4',5-Heptachloroblphenyl 270 J 280 J 14 J 36 J 87 J 
180 • 2,2' ,3,4,4' ,5,5'·HeptachIOroblphenyl 400 J 410 J 20 J 54 J 140 J 
187· 2,2',3,4',s,5',8-Heptachloroblphenyl 390 J 400 J 20 J 53 J 130 J 
195 • 2,2' ,3,3' ,4,4' ,s,8-0ctachloroblphenyl 45 J 45 J 1.8 J 5.0 J 14 J 
206·2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 65 J 50 J 3.1 J 6.6 J 17J 
209· 2,2',3,3',4,4',5,5',e,S··Decachloroblphenyl 25 J 14 J 0.66 J 1.6 J 4.1 J 

NOAA 18 Congener Total ppm 48 42 2.7 7.1 16 

Total PCB (as homologue)'.ppm units 120 110 6.6 18 41 

Internal Standards 
Dlbromo-octafluoro-blphenyl 97 215 & 81 85 146 & 

103·2,2',4,S',6-Pentachloroblphenyl 110 154 & 93 99 122 

198.2,2·,3,3',4,s,S',6-0ctachloroblphenyl 96 104 87 88 96 

'Calculated using Foster Wheeler'. (January, 2001) 
regrellion equation: Total PCB. a. homologues " 
NOAA 18 Congener .um (ppm)· 2.5 

Qualifiers and Note. 
U • congener la not detected above the MOL 
J • value I. estimated 
& • QC crlterl. failure 

Total PCB summation. do not Include U.quallfled data 

All r .. ultl .re .urrogate corrected 

."'"" R 2001 



Table J-6 Appendix J 

Summary of PCB Concentrations in Sediments 

Pre-Dredge Cores Post Dredge 

c Sediment Depth Core Grab Tl T2 c 
.Q 
§ 

.Q 
§ 

(J) 
0-1ft 1-2 ft 2-3ft 3-4 ft 0-1 ft 0-2 cm 0-5 CM O-Scm 

(J) 

1 270 560 260 1.1 28 130 140 420 A 

2 200 6.0 0.17 14 0.47 200 120 B 

3 810 6.2 0.36 10 110 23 110 C 

4 2700 23 0.13 7.9 240 50 6.8 D 

5 210 0_63 0.12 64 18 E 
6 11 0.0038 270 41 F 

7 96 0.013 16 160 

8 250 490 65 0.27 3.8 280 

9 2500 2.2 0.67 37 

10 2300 27 0.11 280 

11 29 0.084 0.0026 

12 8.8 0.067 50 

13 370 830 160 0.26 56 160 

14 320 0.79 8.5 260 

15 830 3.0 0.16 8.6 260 

16 2500 94 0.41 17 310 

17 460 24 0.0056 

18 1.6 0.19 

19 950 2.9 19 140 

20 170 0.092 36 98 

21 1300 61 0.080 0.32 130 230 

22 1100 64 7.4 7.2 250 

23 6.2 0.10 0.0030 160 

24 4.5 0.032 

25 460 420 1.2 65 29 

26 330 4.4 0.33 7.7 50 

27 480 0.82 0.059 82 450 

28 1000 300 0.062 13 470 

29 67 0.66 0.15 

30 5.5 0.042 

31 470 

Note: AII,concentrations reported as total PCB (as homologue) in ppm 

TableJ-6_PC8-summary June 6,2001 



Pre-Design Field Test - Dredge Technology EvalUiltion Report Appendix] 

Table J-7. Calculation of Average PCB Concentration in Sediments 

Pre-Dredge Post-Dredge 

0-1 foot 1 - 2 feet 2 - 3 feet 0-1 foot 

Entire Horizon 654 91 15 

Dredging boundaries 857 147 26 29 

Notes: 
1) All concentrations reported as total PCB (as homologues) in ppm 
2) PCB concentrations (ppm) within each.1 foot depth horizon in the pre-design study area 

based on an inverse-distance weighting interpolation procedure. Values are shown for 
each complete horizon (100 feet x 400 feet), as well as within the dredging boundaries 
(100 feet x 240 feet) for each horizon (used in mass PCB removal calculations). 

June 6, 2001 



Pre-Design Field Test - Dredge Technology Evaluation Report AppendixJ 

Table J-8. Calculation of PCB Mass Removal Efficiency 

Depth Horizon Sediment Mass (Kg) 
Average PCB 

Mass of PCBs (Kg) 
Concentration (ppm) 

Pre-dredge: 0-1 foot 1495022 857 1281 

Pre-dredge: 1-2 feet 1495022 147 220 

Pre-dredge: 2-3 feet 1495022 26 38 

Pre-dredge: Sum 4485066 1539 

Post-dredge: 0-1 foot 1495022 29 44 

PCB Mass Remo"al Efficiency = 97% '" , ,',.' , 

Notes: 
1 ) All concentrations reported as total PCB (as homologues) in ppm. 

2) Removal efficiency was calculated as the percent of PCB mass remaining post-dredge compared to 
the mass of PCBs before dredging. 
Formulas & Constants: 
Volume = Lx W x H 
Cubic feet / 27 = cubic yards 
Cubic yards x 0.7645 = cubic meters 

1 cubic meter of sediment = 2200 Kg 

Mass of PCBs (Kg) = Kg-sed x ug/g PCB x 1 e-6g/ug 

tableJ-8_Calc_PCBmass_removal June 6, 2001 



Pre-Design Flela Tesf - Dredge Technology £vsluBflon Report AppenalxJ 

Table J-g. Calculation of the Thickness of Contaminated Surficial Sediment that would result in a 10ppm Concentration in the 0-1' Composite Sample. 

Equation 1: Number of grams of sediment in 1 ft3 
Cubic ft Cubic yds Cubic m 

1.00 0.037037 0.028148 
Kg 

61.926 
grams 

61925.93 

Equation 2: Mass of PCB's needed to contaminate He of clean sediment to a concentration of 10ppm. 
[PCB) ppm [PCB] uglg 1 cu.ft (grams) ug PCB present 

10 10 61926 619259 

Calculations: The estimated depth of contaminated surficial sediments (cs) needed to contaminate 1ft3 of clean sediments to a 

concentration of 10ppm. listed by deqree of overlying contamination • 

... a ....... .., 

Assumed Surficial Sediment 
cubic foot sample Mass of Surficial Associated Volume of Surficial Thickness of Surficial 

Concentration 
with 10 ppm Sediment with given Sediment with Given PCB Sediment Layer with 

average PCB concentration Concentration Given PCB I 

I [PCB] ppm [PCB] ug/g (cs) 
concentration 

9 Kg cubic m (cs) cubic in (cs) 
Concentration (Inches) , 

4000 4000 619259 154.815 0.155 0.00007 4.3 0.03 
1000 1000 619259 619.259 0.619 0.00028 17.3 0.12 
500 500 619259 1238.518 1.239 0.00056 34.6 0.24 

J 100 100 619259 6192.590 6.193 0.00281 172.8 1.20 

._ .. li.L_ 50 619259 12385180 12.385 0.00563 345.6 2.40 

Tabl$J-9_ihickness_calc .• IS 

Calculation explalnatlon: 
1: Calculations were preformed to determine the depth of 
contaminated surficial sediments needed to contaminate 1 
cubic foot of clean sediments to a concentration of 10ppm. 
This was determined by first finding the number of grams In 1 
cubic foot of sediment. It was assumed that 1 cubic meter of 
sediment Is equal to 2200kg. This information was then used 
to convert cubic feet to grams of sediment. The result of this 
calculation is shown In Equation 1, as 6 t 926g. 

2: The mass of PCB's needed to contaminate 1ft3 of clean 
sediment to a concentration of 10ppm was determined as 
shown in equation 2. This was determined by multiplying the 
mass of 1 ft3 of clean sediment by 10ppm of PCB's. 

3: The final calculations were determined as shown In the 
Calculations box. The assumed surficial sediment 
concentration Is multiplied by the mass of PCBs In 1 ft3 of 
sediment wit a 10ppm average concentration to give the 
mass of surficial sediment with given PCB concentration. The 
mass of sediment is then converted to sediment volume 
using a standard assumption. The volume Is then converted 
into a depth using a box of 12 Inches In length and width. 

Formulas. Constants and Assumptions 
1 cubic meter of sediment = 2200 Kg 
Volume = L x W x H 
Cubic Inchesl1728 = cubic feet 
Cubic feet f 27 '" cubic yards 
Cubic yards x 0.7645 = cubic meters 
Mass of PCBs (kg) = Kg-sed x ugfg PCB x le-6gfug 

June 6, 2001 



2001-017-0178 
7/]6101 

Appendix K 
Water Quality Monitoring 



Pre-Design Field Test- Dredge Technology Evaluation Report 

APPENDIXK 

Water Quality Monitoring 
Pre-Design Field Test Dredge Technology Evaluation Report 

New Bedford Harbor Superfund Site 

Appendix K 

June 6,2001 



Pre-Design Field Test - Dredge Technology Evaluation Report AppendixK 

CONTENTS 

K_l INTRODUCTION __ .................................................................................................................... __ .................... K-l 

K.2 PREDICTIVE NUMERICAL MODELING .......................... -. .......................... __ ........................................... K-2 

K.2.1 Methods ............................................................................................. -. .................................................... K-2 

Hydrodynamic Model ............................................................................................................................ K-2 

Sediment Transport Model .................................................................................................................... K-2 

Model Parameters and Variables ........................................................................................................... K -3 

K.2.2 Results ..................................................................................................................................................... K-4 

K.3 METHODS FOR MONITORING THE PRE-DESIGN EFFORT ................................................................. K-S 

K.3.1 Navigation and ~ositioning ..................................................................................................................... K-S 

K.3.2 Characterizing Current I Tidal Profiles in the Upper Harbor ................................................................ K-S 

K.3.3 Measurement of Water Column Turbidity ............................................................................................. K-S 

K.3.4 Sample Collection for TSS and PCB Analyses ...................................................................................... K-6 

K.3.5 Laboratory Analysis ................................................................................................................................ K-7 

Dissolved and Particulate PCBs ............................................................................................................ K -7 

Total Suspended Solids .......................................................................................................................... K-7 

Quality Assurance .................................................................................................................................. K-8 

K.4 CHRONOLOGY OF WATER QUALITY MONITORING ......................................................................... K-8 

K.S MONITORING RESULTS FOR THE PRE-DESIGN EFFORT ................................................................ K-I0 

K.S.I Tidal and Current Data .......................................................................................................................... K-I0 

K.5.2 Turbidity Measurements ....................................................................................................................... K-ll 

Event Number 1 - Ebb Tide Monitoring 16 August... ......................................................................... K-ll 

Event Number 2 - Flood Tide Monitoring 16 August... ...................................................................... K -12 

Event Number 3 - Ebb Tide Monitoring 17 August... ......................................................................... K-12 

Event Number 4 - Flood Tide Monitoring 17 August... ...................................................................... K-13 

Monitoring 18 August .......................................................................................................................... K-13 

K-i June 6, 2001 



Pre-Design Field Test - Dredge Technology Evaluation Report AppendixK 

CONTENTS (Cont'd) 

K.5.3 Analytical Results ................................................................................................................................. K-14 

Total Suspended Solids .......................................... '" ..................... , ................................ , .................... K-14 

PCBs ..................................................................................................................................................... K-14 

K.6 DISCUSSION ................................................................................................................................................. K-15 

K.6.1 Dredge Perfonnance ............................................................................................................................. K-15 

Water Quality Impacts Related Specifically to Dredging ................................................................... K-16 

Water Quality Impacts Related to Dredging Support Activities ......................................................... K-16 

Water Quality Fluctuations Related to Environmental Factors .......................................................... K-17 

K.6.2 Correlation Analysis ............................................................................................................................. K-17 

K.6.3 Comparison of Predictive Modeling and Field Measurements ........................................................... K-18 

K.7 REFERENCES ................................................................................................................................................ K-19 

K-ii June 6, 2001 



Pre-Design Field Test - Dredge Technology Evaluation Report AppendixK 

LIST OF TABLES 

Table K.2-1: Sediment Characteristics ........................................................................................................... K-3 

Table K.2-2: Impact of Dispersion Coefficient on Predicted Peak Concentration and Length of Suspended 

Sediment Plume ....................................................................................................................... K-4 

Table KA-I Chronology of Water Quality Monitoring ................................................................................ K-9 

Table K.5-1: Distribution of TSS concentrations determined from field samples ...................................... K -14 

K-iii June 6,2001 



Pre-Design Field Test - Dredge Technology Evaluation Report 

Figure K-l: 

Figure K-2: 

Figure K-3: 

LIST OF FIGURES 

Upper New Bedford Harbor Showing Pre-Design Field Test Area 

Pre-Design Field Test Area 

Upper New Bedford Harbor Numerical Model, Finite Element Mesh 

Appendix K 

Figure K-4: 

Figure K-5: 

Figure K-6: 

Predicted Suspended Sediment Concentrations Resulting from Dredging during Peak Flood Tide 

Predicted Suspended Sediment Concentrations Resulting from Dredging during Peak Ebb Tide. 

Time Series of Predicted Suspended Sediment Concentrations (dredge in middle of cut 1; 

dispersion coefficient 10m2/s; source strength 482 kg/hr or 1 % loss). 

Figure K-7: Aquadopp Water Current and Pressure Sensor Data 

Figure K-8: PredictedlMeasured Tide and Water Depth over Current Meter Sensor 

Figure K-9: Turbidity Monitoring Data, 16 August 2000, Ebb Tide, 11 :32 to 11 :46 

Figure K-I0: Turbidity Monitoring Data, 16 August 2000, Ebb Tide, 12:14 to 12:18, Including Event 

Composite Sample Data 

Figure K-l1: Turbidity Monitoring Data, 16 August 2000, Flood Tide, 17:27 to 17:50 

Figure K-12: Turbidity Monitoring Data, 16 August 2000, Flood Tide, 18:41 to 19:22 

Figure K-13: Turbidity Monitoring Data, 16 August 2000, Flood Tide at 19:30, Including Event Composite 

Sample Data 

Figure K-14: Turbidity Monitoring Data, 16 August 2000, Ebb Tide 11 :17 to 12:10 

Figure K-15: Turbidity Monitoring Data, 17 August 2000, Ebb Tide 12:16-13:34 

Figure K-16: Turbidity Monitoring Data, 17 August 2000, Ebb Tide 15:25 to 15:45, Including Event Composite 

Sample Data 

Figure K-17: Turbidity Monitoring Data, 17 August 2000, Flood Tide at 16:54 

Figure K-18: Turbidity Monitoring Data, 17 August 2000, Flood Tide, 18:04 to 18:54 

Figure K-19: Turbidity Monitoring Data, 17 August 2000, Flood Tide at 19:20, Including Event Composite 

Sample Data 

Figure K-20: Setup for Turbidity Monitoring 

Figure K-21: Summary ofField Samples and Analytical Data 

Figure K-22: Particulate PCB Data 

Figure K-23: Dissolved PCB Data 

Figure K-24: Total PCB Concentrations (Sum of 18 Congeners) In Composite Samples for 16 August 

Monitoring Events 

Figure K-25: Total PCB Concentrations (Sum of 18 Congeners) ill Composite Samples for 17 August 

Monitoring Events 

Figure K-26: Aerial View of Support Vessel and Dredging Operations 

Figure K-27: Correlation between Total Suspended Solids and Total Particulate PCB 

Figure K-28: Correlation between Total Particulate PCB and Total Dissolved PCB 

Figure K-29: Correlation between Total Suspended Solids and Total Dissolved PCB 

Figure K-30: Correlation between Turbidity (Field) and Total Suspended Solids (Lab) 

K-iv June 6, 2001 



Pre-Design Field Test- Dredge Technology Evaluation Report Appendix K 

APPENDIX K- WATER QUALITY MONITORING 
PRE-DESIGN FIELD TEST - DREDGE TECHNOLOGY EVALUATION REPORT 

NEW BEDFORD HARBOR SUPERFUND SITE 

K.l INTRODUCTION 

The Pre-Design Field Test was undertaken to evaluate the performance of a dredge system being 
considered for use at the New Bedford Harbor Superfund Site. The objectives of the Pre-Design Field 
Test included: 1) evaluating actual dredge performance relative to removal of contaminated sediments; 
2) evaluating the dredge's ability to minimize environmental impact to water quality by measuring the 
extent of contaminated sediment resuspension and transport; and 3) evaluating the dredge's ability to 
operate within acceptable air quality levels. The technology selected for the study was a hydraulic 
excavator equipped with a slurry-processing unit (provided and operated by Bean Environmental, LLC). 
The field test was performed in August 2000 in a 100-foot by 550-foot (30.5 x 168m) area within New 
Bedford's Upper Harbor (Figures K-l, K-2). 

This appendix evaluates water quality impacts associated with the Pre-Design Field Test and includes the 
following components: 

• Predictive modeling used to aid in the design of the water quality monitoring field program and to 
assess the utility of modeling for the full-scale remediation effort; 

• Field monitoring to assess sediment resuspension during the dredging operation, to collect water 
samples for laboratory analysis, and to ground-truth the predictive modeling; 

• Laboratory analysis of water samples (TSS, PCBs) to assess water quality impacts; and 

• Correlation assessment between the field and laboratory data. 

The predictive modeling included development of a numerical hydrodynamic and sediment transport model 
based on previous work in New Bedford Harbor (USACE, 1998 and 2000). Modeling was used to predict 
the expected suspended sediment concentration resulting from dredging activities under a variety of 
transport assumptions. These predictions were used to help design the field monitoring program. 

Field monitoring was performed in parallel with the dredging activities in August 2000. Objectives of the 
monitoring included real-time location and mapping of any turbidity plume associated with the dredging as 
well as collection of water samples at designated stations downstream of the dredge for laboratory analysis. 
The monitoring program was structured to document water column conditions in the Upper Harbor over the 
course of ebb and flood tidal events during dredging operations. Water samples were analyzed for total 
suspended solids (TSS) and dissolved and particulate PCBs. An assessment of the correlation between field 
turbidity as measured by an optical backscatter sensor and laboratory TSS data was performed. In addition, 
the laboratory TSS data were compared to PCB concentrations. 

This appendix represents a joint effort by the U.S. EPA, the ns. Army Corps of Engineers (USACE, New 
England District), and ENSR International (under contract DACW 33-96-D-004 to the USACE). 
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K.2 PREDICTIVE NUMERICAL MODELING 

A numerical model of Upper New Bedford Harbor was developed and applied to predict concentrations of 
suspended sediment in the water column resulting from dredging activities. The predictions were used in 
the initial design of the water quality field-sampling program for the Pre-Design Field Test. Subsequent to 
the Field Test, the accuracy of the model was assessed to evaluate its efficacy as a predictive tool for 
monitoring during full-scale remediation at the site. The model was based on previous hydrodynamic 
modeling of New Bedford Harbor performed by the U.S. Army Corps of Engineers (USACE, 1998 and 
2000). The computer models RMA2 and SED2D were used to simulate hydrodynamics and sediment 
transport, respectively (USACE, 1997 and Letter et al., 1998). 

K.2.1 Methods 

Hydrodynamic Model 

RMA2 is a two-dimensional depth-averaged finite element model that simulates free surface flow 
(USACE, 1997). The present application of the model builds on previous modeling carried out in 1988 and 
early 2000 (USACE, 1998 and 2000). The domain and model mesh, as revised for this effort, is shown in 
Figure K-3. The domain covers the upper portion of New Bedford Harbor from the Coggeshall Bridge at 
the south, to the Wood Street Bridge at the north. The mesh size ranged from 30 meters (98 feet) over most 
of the domain to 5 meters (16 feet) in the vicinity of the dredging area. This finer mesh provided the level 
of detail required to simulate sediment transport. 

The hydrodynamics model RMA2 was applied to New Bedford Harbor in 1988 and was calibrated to two 
sets of conditions; a spring high tide, corresponding to conditions measured in March 1986, and a tide 
between mean high tide and mean spring tide measured in April 1986 (US ACE, 1998). The 1988 model 
was rerun in early 2000 to study the potential impact of confined disposal facility construction on the 
hydrodynamics of New Bedford Harbor (USACE, 2000). The 1988 and 2000 model was used in the 
present study to provide boundary conditions for the Upper New Bedford Harbor model. The predicted 
water surface elevation at the Coggeshall Bridge was used to drive the new Upper New Bedford Harbor 
hydrodynamic model at the southern boundary, while the same freshwater inflow used in the initial model 
was used at the northern boundary. 

Sediment Transport Model 

The SED2D model was used to simulate sediment transport resulting from dredging activities. The model 
calculates suspended sediment concentration and change in bed elevation (Letter et ai, 1998). Under the 
normal range of environmental conditions in the Upper Harbor, waves, tidal currents, and precipitation 
runoff can cause resuspension of sediments. However, for the present application, it was assumed that the 
bed-surface was non-erodible; therefore, the only sediment source was that resulting from dredging 
operations. This allowed for a clearer presentation of the potential suspended solids impacts of dredging. 

The sediment source was defined as a constant input mass rate of sediment released in the water column at 
four mesh elements. The resolution of the model mesh in the dredging area is roughly 5 m (16 feet) square. 
The source was assumed to cover an area of four mesh elements at any time, an area approximately equal to 
that of the dredge moon pool (10 m x 10 m) (33 feet x 33 feet). The source strength was estimated from the 
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expected production rate of 69 m31hr (90 yd31hr), and from Bean's assessment of the fraction of sediment 
lost to the water column by the environmental bucket used. Bean estimated the fraction lost to no more 
than 1 %. Combining the production rate and the percent loss, the total sediment release rate to the water 
column was calculated to be approximately 482 kglhr (1063 Iblhr). 

The sediments were assumed to be composed of 3 main sediment fractions presented in Table K.2-1 and are 
based on grain size data presented in the work plan for the Pre-Design Field Test (FWENC, 2000). All three 
fractions were assumed to be non-cohesive with fall velocities calculated using Stokes equation. Since the 
SED2D model can only simulate one sediment type at a time, each fraction was run independently, and the 
results were combined to obtain the total suspended solids concentration. 

Table K.2-1: Sediment Characteristics 

Fraction 
Name 

Sand 

Silt 

Clay 

Fraction 
by weight 

(%) 

19% 

53% 

28% 

Mass 
Release 

Rate 
(kglhr) 

91.5 

255.2 

134.8 

Representative 
grain diameter 

(mm) 

2.0 

0.02 

0.002 

Fall velocity 
from Stokes 

. I equatlOn 
(mls) 

3.21 

3.21 X 10-4 

3.21 X 10-6 

Comments 

Corresponds to the middle of 
the "fine sand" classification 
(ASTM, 1990). 

Corresponds to the middle of 
the "silt" classification (ASTM, 
1990). 

Corresponds to the middle of 
the "clay" classification 
(ASTM, 1990). 

1 Fall velocity is calculated using Stokes equation m=gdl (ps-p)/18!l , where g is the gravitational acceleration 
(9.81 mlsl), d is the diameter of a spherical grain (m), ps is the density of sediment particles (kg/m3), p is the 
density of water (kg/m\ and !l is the dynamic viscosity of water (N-s/ml

). A dry density of 700 kg/m3 was 
assumed for all sediments. Water density and viscosity were respectively taken as 999 kg/m3 and 1.12K3 Ns/m2 

for fresh water at lS.6°C. Note that the Stokes equation assumes that sediments settle as discrete particles. For 
fine particles, a better estimate of the fall velocity would be obtained through laboratory measurements. In the 
current application, Stokes equation was assumed to provide a suitable estimate of the fall velocity. 

Model Parameters and Variables 

Transport in surface water systems is highly dependent on the dispersion coefficient, a parameter that 
determines the extent of "spreading" of a transported substance under ambient flow conditions. Typical 
literature values for dispersion coefficients vary widely and are usually determined by calibrating the model 
to field measurements. In the absence of field measurements to calibrate the present model, a series of 
simulations were performed with dispersion coefficient values of 0.1, 1.0, 10 and 100 m% (1, 11, 108, 
1076 fi2/s). As expected, the dispersion coefficient had a major impact on the extent of the suspended 
sediment plume and predicted concentrations. Comparison of model predictions with field data collected in 
August 2000 during the Pre-Design Field Test is presented in Section K.6.3. 
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K.2.2 Results 

The Upper New Bedford Harbor model was used to predict suspended sediment concentrations (above 
background) resulting from dredging activities. The model was run with a constant sediment source at the 
point of dredging for two tide cycles, and the results for each sediment fraction were combined to predict the 
total suspended sediment concentration throughout Upper New Bedford Harbor at Y:z hour intervals. Figures 
K-4 and K-5 present an example of modeled suspended sediment concentrations during flood tide and ebb 
tide, respectively. Figure K-6 presents a time series of predicted suspended sediment concentration at 
specified distances north and south of the dredge, along with water surface elevation at the Coggeshall 
Street Bridge. The three figures present results of a simulation for which the dredge was situated in cut #1 
of the dredging area (see Figure K-2 for location), and the dispersion coefficient was set to 10 m2/s 
(l08 Wls). 

Numerous scenarios were considered with different combinations of dredge location within the test area, 
mass release rate, and dispersion coefficients. Predicted local TSS concentrations were greatest when the 
dredge was in the shallower waters at the eastern end of the test area; however, far-field TSS levels were 
similar to those levels predicted to be present when dredging in deeper waters. The peak concentration 
predicted (immediately adjacent to the sediment release/dredge location) decreased with increasing 
dispersion coefficients and varied from a maximum of about 390 mgIL for dispersion coefficient of 0.1 m2/s 
(1 ft2/S), to less than 5 mgIL for a coefficient of 100 m% (1076 ft2/s). The later value is within the 
variability of background measurements; therefore, it is difficult to detect above ambient conditions. Table 
K.2-2 presents the peak suspended sediment concentration predicted for different dispersion coefficient 
values. In all cases, the results predicted no re-suspended sediment transport under the Coggeshall Street 
Bridge to the Lower Harbor while the dredge operated within the designated Pre-Design Field Test area. 
A comparison of the model predictions and field measurements is presented in Section K.6.3. 

Table K.2-2: Impact of Dispersion Coefficient on Predicted Peak Concentration and Length of 
Suspended Sediment Plume. 

Peak suspended sediment 
Dispersion concentration in immediate 
coefficient vicinity of dredge (mgIL) - Approximate length of plume at 

(m2/s) above ambient conditions 5 mgIL contour (m) 

0.1 390 900 

1.0 72 800 

10 13 120 

100 2 0 
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K.3 METHODS FOR MONITORING THE PRE-DESIGN EFFORT 

K.3.1 Navigation and Positioning 

The environmental monitoring program was conducted using the 19' survey vessel Cobia and the 35' 
support vessel Sakonnet, leased from, and operated by CR Environmental, Inc. The Sakonnet was anchored 
in the lower part of the estuary near the USACE Sawyer Street Project Office and served as the platfonn for 
staging the monitoring effort. The Cobia served as the mobile survey platfonn and was equipped with a 
Trimble Pro-XRS GPS system to achieve real-time sub-meter accuracy. The output of the Trimble GPS 
system was integrated into HYP ACK; a PC-based software package which displays navigational 
infonnation and electronic sensor data on a digital base map of the survey area. The HYP ACK system 
allowed the boat operator to view the actual vessel position relative to physical features including 
geographic landmarks and, more importantly, the outline boundaries of the 100-foot x 550-foot 
(30.5 x 168 m) test area. The system has the added capability of storing waypoint infonnation; this feature 
enabled the boat operator to mark and revisit sampling stations or points of interest during the study to 
ensure that composite samples were collected at the same location. 

K.3.2 Characterizing Current I Tidal Profiles in the Upper Harbor 

Current and tidal profile measurements needed to confrrm the accuracy of the numerical model predictions 
presented in Section K.2 were perfonned using a Nortek Aquadopp current meter. The sensor operates by 
measuring the Doppler shift of an acoustic signal transmitted into the water column that is reflected off 
suspended material carried in the flow field. The unit consists of three acoustic heads, two positioned 
roughly parallel to the horizon (separated by an angle of 45 degrees) and a third centered between these two 
oriented up at a 45 degree angle from the horizon. Each head transmits a narrow beam signal and detects 
the frequency shift in the parent signal caused by particles passing parallel to the beam. The individual 
contribution made by the three sensor heads allows the unit to resolve the 3-D velocity of the flow field; an 
internal magnetic compass enables the unit to convert XYZ velocity into the east-north-up (ENU) vector. 
The Aquadopp unit is also equipped with a pressure sensor to record the hydrostatic head (converted to 
water depth) over the top of the sensor package, as well as a water temperature sensor. 

The unit was mounted in a stainless steel frame and placed on the harbor bottom approximately 1500 feet 
(457 m) south of the dredge evaluation area. Water velocity measurements were made every 10 minutes 
during the course of the eight-day deployment (11 August to 18 August 2000). 

K.3.3 Measurement of Water Column Turbidity 

Water column turbidity measurements were perfonned using an optical backscatter sensor (OBS). The OBS 
sensor used for this effort was the OBS-3 sensor with a range of 0-2000 Nephelometric Turbidity Units 
(NTU) manufactured by D&A Instruments of Port Townsend, WA. The OBS sensor is a mini
nephelometer that operates by flashing a parcel of water with an optical signal, then measuring the infrared 
radiation scattered back to the sensor by suspended particles and displaying the output in NTUs. The sensor 
was fixed to an adjustable vertical mount that allowed it to be positioned to a constant depth of 18, 24, 30, or 
36 inches (46, 61, 76 or 91 cm) while collecting transect data. The sensor could also be removed for deeper 
measurements. A sampling depth of 24 or 30 inches (61 or 76 cm) was used for most of the transects 
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located in the shallow water of the estuary surrounding the test area. This sensor depth resulted in data 
collection near the midpoint of the water column in the deepest areas along the center of the channel. 

Turbidity monitoring was initiated prior to the start of dredging operations in order to characterize baseline 
turbidity conditions within the Upper Harbor. After dredging began, the water quality conditions were 
closely monitored to assess the development and the areal extent of any elevations of turbidity from baseline 
conditions. The results of the model predictions presented above in Section K.2 were used to set target 
distances for the initial transects (locations where an elevation of turbidity was expected). This initial 
turbidity tracking was conducted for one hour after the start of active production dredging, after which the 
positions of down-current stations were set for collecting TSS and PCB samples. Turbidity data continued 
to be collected in the Upper Harbor during each monitoring event, and selective east-west or north-south 
transects were performed to document changing water column conditions. 

K.3.4 Sample Collection for TSS and PCB Analyses 

Sampling for TSS and PCB analyses was performed over four discrete tidal events (ebblflood on 16 August 
and ebblflood on 17 August) while dredging operations were ongoing. The predicted tide change 
(based on NOAA tables) was confirmed by the change in current direction indicated by movement of a 
drogue buoy. The track of the drogue buoy down current of the dredge also provided insights into 
the potential site-specific path for plume migration. Turbidity mapping was performed for the first hour of 
each event to track the development of any plume and to aid in setting sampling station locations. The data 
from the turbidity transects were compared with the initial station locations (based on model predictions), 
and the locations of the down-current stations were finalized. For the monitoring performed on 16 August, 
stations were set at 50 feet, 100 feet, and 500 feet (15, 30 and 152 m) down current of the dredging and 
1000 feet (305 m) up-current. The up-current station was considered a reference station. Because elevated 
turbidity readings were noted down current beyond the sampling stations on 16 August (although the 
elevations were most likely due to rainfall run off and not dredging), an additional down-current station 
was added for the 17 August monitoring. Stations were set at 50 feet, 300 feet, 700 feet, and 1000 feet 
(15,91,213 and 305 m) down current of the dredging. 

Consecutive hourly sampling was performed at each station during the course of the monitored tidal event, 
provided dredging activities were sustained. The hourly samples were combined to form an "event 
composite" for each station. The number of samples included in the composites ranged from two to four 
depending on the dredging schedule for a given monitoring event. Water samples were collected from 
designated stations using a 12-volt diaphragm pump equipped with fluoropolymer tubing. The tubing inlet 
was placed alongside the OBS sensor to match the water samples collected for TSS analysis with turbidity 
measurements. In general, samples were collected from approximately mid-water column after flushing the 
pump and tubing with a minimum of 3-volumes of ambient station water. The specific protocols applied 
during the collection ofTSS and PCB samples in the field are detailed in the QAPP (ENSR, 2000). 

In addition to the composite samples, the following discreet samples were collected as part of the 
monitoring: 

• Reference samples were collected for analysis of PCBs and TSS prior to the start of the Pre
Design Field Test (7 August) and prior to the start of dredging on each monitoring day 
(16-18 August). 
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• Specific events of interest were sampled for PCBs. These included a surface oil sheen noted on 
16 August, the plume associated with positioning of the support vessel Miami II on 17 August, 
and a moonpool sample on 18 August. 

• The discreet samples taken at the same location and time as the samples used to build the event 
composites were also analyzed individually for TSS to assess the relationship between turbidity 
and TSS. 

K.3.S Laboratory Analysis 

Dissolved and Particulate PCBs 

Water quality samples collected for PCB analysis were transferred to Woods Hold Group (Raynham, MA) 
for initial sample filtering to separate the dissolved and particulate PCB fractions. Samples were filtered 
within 24 hours using glass fiber filters as specified in the QAPP (ENSR, 2000). Soluble PCB fractions 
were stored at 4°C, and particulate fractions were stored frozen until further processing and analysis. Two 
laboratories supported ENSR analytically; Woods Hole Group (Raynham, MA) was selected as the primary 
laboratory, and Arthur D. Little (Cambridge, MA) participated as the backup/QA laboratory. 

The 18 PCB congeners selected by NOAA for the National Status and Trends program and by the EPA 
EMAP program were selected for analysis in this study. The preparation methods used to generate these 
data were selected to match those used by previous investigators and are detailed in the project QAPP 
(ENSR 2000). Dissolved PCB fractions were extracted using methylene chloride, reduced in volume and 
exchanged into hexane, cleaned with sulfuric acid and analyzed using gas chromatography/electron capture 
detection (GCIECD) for the 18 target congeners. Particulate fractions were treated in a similar manner but 
included a maceration step using stainless steel homogenizing cutting blades (Tissuemizer). 

The compounds dibromo-octafluoro-biphenyl (DBOFB) and PCB-198 were added to all samples as 
surrogate internal standards (SIS) and carried through the sample preparation and analysis process as a 
measure of accuracy. The Pre-Design Field Test water quality data sets were SIS corrected using PCB-198 
for consistency with earlier water quality investigations. Final (hexane) extracts were analyzed using a 
single chromatographic coluum to speed data delivery and provide comparability with earlier New Bedford 
Harbor aqueous PCB investigations. 

The congener data were summed to simplify comparisons between stations. This sum represents only the 
18 NOAA PCB congeners and has no relation to total PCBs as homologues or Arochlors. The relationship 
for converting PCB congener to total PCB as homologues developed for this project (FWENC 2000) is for 
sediments and cannot be applied to aqueous measurements. 

Total Suspended Solids 

Water samples collected for the total suspended solids (TSS) analyses were transferred to Woods Hole 
Group (Raynham, MA) for filtration and analysis. Samples were filtered using membrane filters, rinsed with 
buffered deionized water to remove salts before desiccating and submitting for gravimetric TSS analysis as 
specified in the QAPP (ENSR, 2000). Woods Hole Group performed all of the ISS measurements. 
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Quality Assurance 

The laboratory data was validated by ENSR's QA department and included the fol1owing review elements as 
described in the Quality Assurance Project Plan (QAPP; ENSR, 2000): 

• Analytical completeness (agreement with chain-of-custody and project requirements); 

• Sample preservation and holding times; 

• Instrument initial and continuing calibration information; 

• Laboratory method blank/equipment blank contamination; 

• Surrogate spike recoveries; 

• Matrix spike/matrix spike duplicate (MS/MSD) results; 

• Laboratory control sample (LCS) results; 

• Internal standard performance; and 

• Quantitation limits. 

The validation was used to potentially qualify or reject sample or individual congener data that did not meet 
the data quality objectives established in the QAPP (ENSR, 2000). 

Equipment blanks were collected twice during the field effort. Blanks were collected at the end of the day 
after the investigative sampling effort was complete and after the system was rinsed with tap and deionized 
water. First, the pump inlet tube was placed in a reservoir of tap water and approximately four liters were 
pumped through the system. Next, the pump inlet tube was placed in deionized water (DIW), three liters of 
DIW were flushed through the system, and the fourth liter was collected for analysis. 

K.4 CHRONOLOGY OF WATER QUALITY MONITORING 

The chronology of water quality monitoring is summarized in Table KA-l. A series of dredge equipment 
and operational modifications during the first six days of dredging (10-15 August) resulted in limited 
periods of continuous dredging each day. As a result, turbidity monitoring was performed during part of the 
day, but monitoring/sample collection over a full ebb or flood tide could not be performed. Dredge 
operations were much more continuous on 16-17 August, and both ebb and flood tide monitoring events 
were performed each day. 

K-8 June 6, 2001 



Pre-Design Field Test- Dredge Technology Evaluation Report AppendixK 

Table K.4-1 Chronology of Water Quality Monitoring 

Date 

Friday, 
04 August 

Monday, 
07 August 

Thursday, 
10 August 

Friday, 
11 August 

Saturday, 
12 August 

Sunday, 
13 August 

Monday, 
14 August 

Tuesday, 
15 August 

Wednesday, 
16 August 

Thursday, 
17 August 

Friday, 
18 August 

Dredging Operations Field Monitoring 

Assembly and testing. Dredging start tentatively set Mobilization of field equipment completed in 
for 08 August. New Bedford. 

Final assembly and testing of dredge platform Field testing of monitoring and sampling 
continues. Start of actual dredging operations is equipment. Pre-dredge baseline water quality 
rescheduled for 10 August. samples were collected. 

Dredging operations begin in cut #6. Operational 
difficulties encountered with the handling of 
sediments containing significant quantities of 
embedded shells 

Dredging operations continue in cut #6. Operational 
difficulties continue to limit the periods of 
continuous dredging. 

Dredging operations continue in cut #6. Operational 
difficulties continue. Dredging operations are 
suspended to initiate equipment and operational 
modifications to improve dredge performance. 

Dredging operations resume in cut #6. 

Dredging operations continue in cuts #7 and #8. 

Dredging operations completed in cut #8. Dredge 
shifted to cut #5. 

Dredging operations completed in cut #5 and later 
in cut #4. Dredge shifted to cut #3. 

Dredging operations completed in cut #3 and later 
in cut #2. Dredge shifted to cut #1. 

Dredging operations completed in cut #1. 
Operational difficulties resulted in reduced rate of 
dredging. Dredge shifted into the provisional test 
area and operated for one set in cut A. The 
dredging operations as part of the Pre-Design 
Evaluation were concluded. Demobilization of 
equipment begins. 

K-9 

Turbidity monitoring only. No formal sampling 
events were performed due to the limited period 
of dredging. 

Turbidity monitoring only. No formal sampling 
events were performed due to limited period of 
dredging. Current meter programmed and 
deployed. 

Turbidity monitoring only. No formal sampling 
events were performed due to limited period of 
dredging. Water quality monitoring discontinued 
during the dredge modification period with the 
understanding that the dredge would only operate 
in the eastern half of the test area. 

No monitoring performed. 

No monitoring performed. 

Continuity of dredging is insufficient to support a 
full sampling event. Turbidity monitoring with 
grab samples collected for TSS analysis. 

One EBB and one FLOOD tide sampling event 
completed. 

One EBB and one FLOOD tide sampling event 
completed. 

Continuity of dredging is insufficient to support 
an additional full sampling event. Turbidity 
monitoring and collection of grab samples for 
TSS and PCB analysis. Demobilization of 
equipment begins. Current meter recovered. 
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K.S MONITORING RESULTS FOR THE PRE-DESIGN EFFORT 

K.S.1 Tidal and Current Data 

Measurements of current velocity and tidal elevations were obtained using a Nortek Aquadopp current 
meter as outlined in Section K.3.2. The unit was mounted in a stainless steel tripod frame and lowered to 
the bottom of the harbor at a point approximately 1500 feet (457 m) south of the dredge evaluation area. 
The height of the sensor over the bottom was approximately 3.S feet (1.1 m), and the current measurements 
were then performed on a water parcel approximately 3.S to 4.5 feet (1.1-1.4 m) above the bottom. This 
measurement depth was generally representative of the middle portion of the water column (the total water 
depth ranged from approximately 7 feet (2 m) at low tide to 10.5 feet (3.2 m) at high tide at this location. 

Figure K-7 presents current and water depth data that were obtained from the Nortek unit. As would be 
expected from the geographic orientation of the Upper Harbor, the principal velocity component (Vy) is 
approximately oriented along the north-south axis of the Harbor. From 12-14 August, the northerly 
component of velocity peaked at 12 to 14 em/sec (0.4 -.0.5 ft/sec) during the early to mid portion of the 
flood tide. A limited southerly component of current was detected for the mid-water column over the ebb 
tide, indicating a stratified flow system (the lower portion of the water column moving south with the ebb 
tide while the middle/upper portion remained more stagnant). From IS-18 August (including the water 
quality monitoring period), a reversing north-south current was recorded, but the northerly component was 
generally greater in magnitude and longer in duration than the southerly component. 

The current velocity component across the Upper Harbor (Vx), (current aligned in the east-west direction) 
was significantly smaller than Vy, with magnitudes of less than Scm/sec (0.2 ft/s) and generally moving 
towards the east on both the ebb and flood tide. A measurable component of vertical current (V z) was also 
observed with variations that generally correlated with the tidal cycle. 

The data presented in Figure K-7 indicate that the hydraulics of the Upper Harbor were influenced by wind 
forces aligned along the north-south axis of the estuary. For the period of 12 August through 15 August, the 
wind velocity recorded at the Sawyer Street site had a southerly component (see notes along x-axis in 
Figure K-7). The Vy current measured during this period generally remained positive (or directed to the 
north) throughout the tidal cycle, implying that a wind-generated counter current existed during the ebb 
(southerly moving) portion of the tide. This condition persisted until the arrival of a frontal system late on 
15-16 August with an accompanying shift in wind direction. As winds with a southerly component 
(blowing towards the North) are a common summer feature, this three-dimensional flow regime is expected 
to occur on a regular basis. 

Figure K-8 presents the relationship between three independent records for the tidal elevations in New 
Bedford Harbor. Data shown on the tidal sinusoid were predicted by: 1) computer software for the 
harmonic tide station in New Bedford Harbor, 2) the hydraulic head recorded above the Nortek sensor 
package, and 3) visual measurements recorded from a surveyed tide staff installed along the banks of the 
estuary at the dredge area. Figure K-8 indicates that the three tidal elevation data sets are generally in 
agreement along the timeline of the recording period. It should be noted that the elevation recorded by the 
Nortek sensor is an indication of the height of the water column above the sensor. The tidal range and 
period measured by the sensor can be compared with the other measurements/predictions. However, the 
actual elevation should be considered approximate, as the exact height of the sensor above the bottom was 
not measured. 
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Comparison of the predicted and measured tidal sinusoids in Figure K-8 reveals a small timing delay 
between the measurements in the Upper Harbor and the predictions for the harmonic tide station positioned 
in the Lower Harbor. In addition, the actual measured tidal elevation in the Upper Harbor varied 
occasionally from the predictions by values less than 0.5 feet (0.2 m). Both of these offsets (time and 
elevation) are expected given the hydraulic constriction between the Upper and Lower Harbor (1-195 and 
Coggeshall St. bridges) and the potential for weather impacts on actual tidal levels (not considered in the 
predictions). 

K.S.2 Turbidity Measurements 

Detailed turbidity measurements were performed during dredging operations on 16-18 August, and the 
results are presented below and summarized in Figures K-9 through K-I9. Figure K-20 depicts the 
instrument setup for the turbidity measurements. The reference turbidity values (measured outside of the 
influence of the dredging operation) often varied significantly over the course of a monitoring effort due to 
normal environmental influences, i.e. tide, wind, and rainfall runoff. Hence, all values reported below and 
in the accompanying figures are actual measured values unless specifically noted as "turbidity excursions 
above background." 

Event Number 1 - Ebb Tide Monitoring 16 August 

Monitoring was performed during the morning/afternoon ebb tide on 16 August. The predicted tides for 
New Bedford Harbor (NOAA) for this period were a 0927 high and a 1440 low. A reference sample was 
collected prior to the start of dredging at 0920, approximately 1000 feet (305 m) north of the dredging 
operation. Start up of dredging was delayed until almost 1100 due to thunderstorms in the area. Rainfall in 
the area varied with some isolated heavy squalls. Monitoring resumed from 1110 to the end of the ebb tide 
with samples collected over a two-hour period. Dredging operations were completed in cut #5 at 
approximately 1130. The dredge was then relocated to cut #4 for the remainder of the ebb tide monitoring 
period. According to the operational logs, a combined total of 2-hours 50-minutes of active dredging was 
accomplished during this tidal event. 

Turbidity measurements performed during the monitoring event are presented on Figures K-9 and K-lO. 
The floating discharge pipeline from the dredge prevented transects from being run across the entire width 
of the harbor down current of the dredge. Consequently, separate sets of measurements were performed to 
the east and to the west of the pipeline. 

Sensor data indicate that the up-current (background) values during the monitoring period were 12 NfU or 
less approximately 1000 feet (305 m) up-current from the dredging operation. Down-current turbidity data 
peaked at 61 NTU approximately 250 feet (76 m) from the dredge. This peak is attributed to dredge 
repositioning and support vessel operations rather than actual dredging (based on the timing and locations of 
the peaks). Typical down-current turbidity values ranged from 14 to 35 NTU, representing excursions over 
background of 25 NTU or less (within 500 feet (152 m) down current of the dredge). An easterly 
component to the ebb tide current resulted in the turbidity excursions being located on the eastern side of the 
Upper Harbor. 
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Event Number 2 - Flood Tide Monitoring 16 August 

Monitoring was performed during the afternoon/evening flood tide on 16 August. The predicted tides for 
New Bedford Harbor (NOAA) for the period were a 1440 low and a 2143 high. Monitoring was performed 
from 1530 to 1941. The dredge was shut down for maintenance for nearly an hour early in the flood tide 
cycle. As a result, initiation of sample collection was delayed until dredging resumed. Water samples were 
collected over a two-hour period beginning at approximately 1700. Dredging operations were completed in 
cut #4 at approximately 1645. The dredge was then reloca!ed to cut #3 for the remainder of the flood tide 
monitoring period. According to operational logs, a combined total of 2-1"\ours 34-minutes of active 
dredging was accomplished during this tidal event. 

Turbidity measurements made during this monitoring event are presented on Figures K-l1 through K-13. 
Sensor data indicate that the background values were initially in the range of 6 to 15 NTU (approximately 
1000 feet (305 m) up current of the dredge operation). During the second hour of sampling, reference 
values were significantly higher, ranging from 38 to 48 NfU. Transects performed further south (up to 
2000 feet (610 m) up current of the dredge operation) identified turbidity values as high as 192 NTU (Figure 
K-12). This elevated background turbidity was attributed to the inflow of storm water runoff as a result of 
the heavy rain that occurred earlier in the day. The run-off may have been discharged into the Upper Harbor 
directly, or discharged into the Lower Harbor and then transported north with the flood tide. Waters within 
the Upper Harbor were visibly cloudy later in the flood tidal cycle, beginning in the south (up current of the 
dredge operation) and then moving north with the flood tide. 

Typical down-current turbidity values were in the range of 18 to 89 NTU, representing excursions over 
background of 50 NfU or less. Intermittent higher spikes above 100 NTU were also recorded, with a peak 
value of 202 NTU. Based on the timing and observations of the dredge activity, these elevated values were 
attributed to dredge repositioning and support vessel operations rather than the dredging activity itself. 

Dredging activity was completed for the day at 1906. A transect performed at 1930 extending from 
approximately 1500 feet (457 m) up current of the test area to 1500 feet (457 m) down current revealed a 
general elevated turbidity over the entire transect apparently unrelated to dredging with values generally 
ranging from 25 to 50 NTU (Figure K-13). 

Event Number 3 - Ebb Tide Monitoring 17 August 

Monitoring was performed during the morning/afternoon ebb tide on 17 August. The predicted tides for 
New Bedford Harbor (NOAA) for the period were a 1007 high and a 1518 low. A reference sample was 
collected just after the start of dredging at 1058, approximately 1000 feet (305 m) north of the dredging 
operations. Monitoring down current of the dredge began at I 107 and continued to the end of the ebb tide 
with water samples collected over a four-hour period. Dredging operations were completed in cut #3 at 
approximately 1220. The dredge was then relocated to cut #2 and dredging continued for the remainder of 
the ebb tide monitoring period and into the flood tide. According to operational logs, a combined total of 
2-hours 59-minutes of active dredging was accomplished during this tidal event. 

Turbidity measurements performed during the course of the monitoring event are presented on Figures K-14 
through K-16. Turbidity at the reference station was elevated at the start of monitoring (23-27 NTU at 
1058), but had dropped by the next set of measurements and ranged from 5 to 18 NTU over the remainder 
of the monitoring period. Turbidity values down current of the dredging operation were generally 25 NTU 

K-12 June 6,2001 



Pre-Design Field Test - Dredge Technology Evaluation Report AppendixK 

or less. A localized plume was identified in the wash of the Miami II as it maneuvered around the dredge 
with a peak turbidity measured at 101 NfU (Figure K-15). Elevated turbidity was measured later in the 
monitoring period at approximately 1530 down current of the dredge from approximately 200-500 ft 
(61-152 m) with values generally ranging from 50 to 100 NfU and a peak value of III NTU (Figure K-16). 
Based on the timing and position of these measurements, the elevated values are attributed to observed 
support vessel activity rather than the actual dredging. 

Event Number 4 - Flood Tide Monitoring 17 August 

Monitoring was performed during the afternoon/evening flood tide on 17 August. The predicted tides for 
New Bedford Harbor (NOAA) for the period were a 1518 low and a 2224 high. Monitoring was performed 
from 1530 to 1948, beginning with the reference station approximately 1000 feet (305 m) up current from 
the dredge. Water samples were collected over a three-hour period. Dredging operations were completed in 
cut #2 at approximately 1700. The dredge was then relocated to cut #1 for the remainder of the flood tide 
monitoring period. Dredging was completed for the day at 20:06. According to operational logs, a 
combined total of 3-hours 08-minutes of active dredging was accomplished during this tidal sampling event. 

Turbidity measurements performed during the course of the monitoring event are presented on Figures K-17 
through K-19. Turbidity measured at the reference station, approximately 1000 feet (305 m) up current 
from the dredge ranged from 4 to 13 NfU. Down-current turbidity values were generally well under 
25 NfU (less than 10 NTU over background). Values of60 to 70 NTU were observed during the sampling 
at station 3 at 1712 with an associated TSS of21O mgll. These elevated values are attributed to the earlier 
grounding of the support vessel Miami II to the east of the dredge (see Figure K-17 for location) and the 
subsequent efforts to free it. 

Monitoring 18 August 

A third ebb tide monitoring event was scheduled for 18 August to coincide with the predicted tide 
(1049 high to 1557 low). Operational constraints including pipe clogs necessitating backwashing, an 
electrical breakdown, and a computer problem aboard the dredge limited the extent of continuous dredging, 
and a formal monitoring event could not be performed. Turbidity monitoring was performed during the 
periods that dredging was performed from 1033 to 1747. The monitoring revealed that conditions around 
the dredge during operation did not vary much above the background values in the area. 

Dredging proceeded at a high rate of nearly uninterrupted production during the last hour of operation on 
18 August. Immediately following the cessation of dredging operations, the turbidity sensor was lowered 
into the moon pool just over the silt curtain. As the tide was well into flood conditions, this location was at 
the down-current end of the dredge. Turbidity ranged from 15 to 50 NfU in the mid- to upper-water 
column. Turbidity just outside of the silt curtain ranged from 16 to 63 NTU. Upper water column turbidity 
values were generally below 40 NTU along a transect extending approximately 150 feet down current of the 
dredge. Turbidity values of over 200 NfU were recorded just above the bottom (less than 1 foot (30 cm» 
approximately 150 feet (46 m) down current of the dredge. The elevated turbidity may have been the result 
of dredging operations although elevated turbidity is typical in near-bottom waters, especially at the lower 
stages of the tide. Any significant "near-bottom" turbidity elevation would result re-deposition in the 
vicinity of the dredging area as discussed in Appendix J. 
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K.S.3 Analytical Results 

A summary of all of the water samples (both grab and composite) collected for laboratory analysis as part of 
the water quality monitoring program is presented in the table shown on Figure K-21. This table includes a 
summary of the analytical results. The field-measured turbidity associated with each sample is presented as 
a range because the instantaneous turbidity readings (multiple readings each second were averaged and 
recorded every 2 seconds) often varied over the time required to fill the sample bottle. PCB data that did not 
meet the data quality objectives (DQO's) established in the QAPP (ENSR 2000) were flagged/qualified. 
None of the findings warranted rejection of data; selected sample or congener results were qualified with a 
"J" to indicate that the result did not meet project DQO's and should be considered an estimate. 

Total Suspended Solids 

Physical samples for the determination of total suspended solids (TSS) were collected prior to the start of 
dredging and during each of the four monitoring events described above in Section K.5.2. For each event 
the TSS concentration was measured in the composite sample representing average conditions as wen as in 
individual grab samples. Results of the TSS analysis are presented in the table shown on Figure K-21. 
Results of the TSS analysis are also presented on the turbidity mapping figures for each event (Figures K-9 
through K-'19). In general, the TSS measurements did not display as large a degree of variability as the 
turbidity data. A summary of the TSS distribution is presented in Table M5-1 below. 

Table K.S-l: Distribution ofTSS concentrations determined from field samples. 

Range ofTSS concentrations determined from field samples (mgIL) 

Under 10 11 to 15 16 to 20 21 to 25 26 to 30 Over 30 

10 samples 

17.2% 

17 samples 

29.3% 

17 samples 

29.3% 

5 samples 

8.6% 

3 samples 

5.2% 

6 samples 

10.3% 

The highest TSS concentrations attributed to "general dredging" were collected during the ebb tide 
monitoring event that was performed on 17 August; TSS observed approximately 50 feet down current of 
the dredge ranged up to 62 mgIL. A peak TSS concentration of 300 mgll was measured in the sample 
collected in the prop-wash plume generated by the dredge support vessel Miami-Il A sample collected 
directly from the dredge moon-pool immediately following an extended period of continuous dredging had a 
TSS concentration of 120 mgIL. The background concentration was measured at 6 mgIL earlier in the day. 

PCBs 

Physical samples for the determination of PCB concentrations (dissolved and particulate) were collected 
prior to the start of dredging and during each of the four monitoring events described above in Section 
K.5.2. For each event dissolved and particulate PCB concentrations (18 NOAA congeners) were measured 
in the composite samples representing average conditions as well as for a limited number of individual grab 
samples. Summary results of total PCB concentrations (sum of the 18 individual congener concentrations) 
are presented below in the table shown on Figures K-21 and on the turbidity mapping figures for each event 
(Figures K-9 through K-19). A complete summary of the individual congener analysis can be found in the 
table presented on Figure K-22 for the particulate PCBs and in Figure K-23 for the dissolved PCBs. Plots of 
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the composite sample concentrations versus distance from the dredging operation are presented on 
Figures K-24 and K-25. 

Particulate PCBs - On 7 August, just prior to the start of dredging, total particulate PCB concentrations were 
measured at 0.25 ugIL approximately 1000 feet (305 m) to the south of the test area and at 0.89 ugIL in the 
shallower waters approximately 1000 feet (305 m) to the north of the test area. Total particulate PCB 
concentrations at the reference station ranged from 0.11 ugIL to 0.89 ugIL during the 16-18 August 
monitoring period. Down-current composite sample concentrations ranged from a low of 0.85 ugIL 
(16 August ebb tide at station 500 feet (152 m) down current) to a high of 2.6 ugIL (16 August flood tide at 
station 50 feet (15 m) down current and 17 August flood tide at station 700 feet (213 m) down current). 
Total Particulate PCBs were also collected as grab samples during specific events. A total particulate PCB 
concentration of 23.0 ugIL was measured for the grab sample collected directly from the moon pool, and a 
concentration of 26.0 ugll was measured for the grab sample collected in the plume down current of the 
support vessel Miami II. 

Dissolved PCBs - On 7 August, just prior to the start of dredging, total dissolved PCB concentrations were 
measured at 0.18 ugIL approximately 1000 feet (305 m) to the south of the test area and at 0.52 ugIL in the 
shallower waters approximately 1000 feet (305 m) to the north of the test area. Reference station total 
dissolved PCB concentrations ranged from 0.21 ugIL to 0.9 ugIL during the 16-18 August monitoring 
period. Down-current composite sample concentrations ranged from a low of 0.52 ugIL (16 August flood 
tide at station 500 feet (152 m) down current) to a high of 2.7 ugIL (17 August ebb tide at station 50 feet 
(15 m) down current). Grab samples were collected during specific events. A total dissolved PCB 
concentration of 4.6 ugIL was measured for the grab sample collected directly from the moon pool, and a 
concentration of 2.7 ugIL was measured for the grab sample collected in the plume down current of the 
support vessel Miami II. 

The equipment blanks did contain detectable (but very low) levels of selected PCB congeners. On an 
18-congener sum total basis, the particulate PCB concentrations in the blanks were lower than the "cleanest" 
field sample particulate PCB concentrations by more than two orders of magnitude. The dissolved PCB 
concentrations in the blanks were lower than the "cleanest" field sample dissolved concentration by a factor 
of five, and most field samples had dissolved concentrations an order of magnitude or more greater than the 
concentrations in the blanks. As these blank concentrations were much lower than those measured for the 
field samples, the teflon sampling tube/pump system and designated flushing procedures were considered to 
be sufficient to maintain sample integrity. Nonetheless, an action level five times higher than the equipment 
blank detected concentration was established, and individual congener results were qualified (U) if 
determined to be below this action level to account for any possible impact. 

K.6 DISCUSSION 

K.6.1 Dredge Performance 

The water quality monitoring performed during dredging on 16-18 August provided data over a range of 
operational and environmental conditions. Upon examination of the data, the following conclusions can be 
made: 
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• The actual dredging process (removal of sediments with the hydraulic excavator) appeared to 
have a limited impact on the water column; 

• Activities performed in support of the dredging (operation of support vessels) appeared to have 
a much greater impact on water quality than the dredging; and 

• Normal fluctuations in water quality occur in the Upper Harbor related to changing 
environmental conditions that appear similar or greater in scale than the overall impacts related 
to the actual dredging process. 

Water Quality Impacts Related Specifically to Dredging 

The monitoring performed during the ebb tide on 16 August provides the best representation of impacts 
associated specifically with dredging. Dredging was performed with limited shutdown during this 
monitoring period, and there was limited support vessel activity. Although rainfall occurred on the morning 
of the 16th

, the effect of the runoff was assumed similar for all the composite samples (both up and down 
current). Field measured turbidity showed some spikes in the vicinity of the dredge but generally returned 
to background levels within 500 feet (152 m) down current of the dredge. Total particulate PCB 
concentrations were elevated (approximately 50% greater then background) in the vicinity of the dredge, but 
returned to background levels within 500 feet (152 m) down current of the dredge. During the other 
monitoring events, some of the turbidity transects revealed little or no detectable elevation of turbidity down 
current of the dredge. Larger increases in turbidity were generally traceable to dredge support activities or 
environmental conditions as discussed below. 

The limited water column impacts associated specifically with the dredging are attributed to both 
operational and environmental factors. The design of the bucket (tight closing with limited leakage), the 
configuration of the dredge (with a "moon-pool" work area enclosed behind a 36-inch (0.6 m) silt curtain), 
and the controlled manner in which the operation was executed all contributed to minimizing the release of 
material to the water column. The shallowness of the area (maximum depth of the dredged area was less 
than 10 feet (3 m) at high tide) and the limited currents (maximum currents generally less than 0.5 feet/sec 
(15 cm/sec» limited transport away from the dredging area. 

Difficulties associated with handling and transferring sediments containing debris and large components of 
embedded shells did cause regular suspensions of dredging operations. However, the periods of continuous 
dredging were sufficient enough to allow setup of "steady state" conditions in the near field area 
(within 200 feet (61 m) of the dredge) to be included in the monitoring. More continuous dredging over a 
full or multiple tidal cycles would not be expected to generate a turbidity plume of greater extent in the 
nearfield area down current of the dredge than that observed during the field test. Based on the modeling 
predictions presentect in Section K.2, any additional farfield increases are expected to be limited to the 
Upper Harbor. 

Water Quality Impacts Related to Dredging Support Activities 

The photographs presented in Figure K-26 provide a good example of the potential water quality impacts of 
support activities relative to the dredging operation. The photos were taken approximately 1.5 to 2 hours 
into the ebb tide on 17 August. At the time the upper photo was taken, the dredge was not in operation, and 
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the tug Miami II was returning a support barge from the dredge to the shore. Due to the pipeline/dredge 
configuration, the tug had to transit in shallow water to the east of the dredge (estimated at 4 to 5 feet 
(1.2-1.5 m) in depth at this tidal stage) and subsequently created a large turbidity plume. The water-quality 
monitoring vessel can be seen taking measurements within the plume in the same photograph. A water 
sample collected within 50 feet (15 m) of the tug after its passage had a suspended solids concentration of 
300 mgIL and particulate and dissolved PCB concentrations of26 and 2.7 ugIL, respectively (reported as the 
sum of the 18 NOAA congeners). In the lower photo taken approximately 30 minutes later, the dredge had 
resumed operations, and the tug was pushing ahead to hold the barge at the shore support area. A large 
turbidity plume is again visible behind the tug, being carried to the south on the ebb tide. 

Although the dredge was not operating when the upper photo was taken, monitoring performed earlier 
during nearly continuous operations recorded a plume of much less extent than that associated with the tug. 
In the lower photograph the dredge was in operation. Water depths are approximately 6 feet (1.8 m) in the 
vicinity of the dredge (operating in cut 2). 

Water Quality Fluctuations Related to Environmental Factors 

The monitoring performed in support of this field test reinforced the importance of understanding the 
normal fluctuations in water quality that occur independent of the operation being monitored. An example 
of these fluctuations was captured on August 7th in the Upper Harbor reference samples collected for PCBs. 
The reference stations were collected prior to the start of dredging operations and were higher by a factor of 
three for the station 1000 feet (305 m) north of the pre--design area than for a station 1000 feet (305 m) south 
of the pre--design area (both particulate and dissolved PCB). 

The flood-tide monitoring performed on 16 August provides a good example of normal fluctuations of 
turbidity within the Upper Harbor. Turbidity values at the background station increased from approximately 
10 NTU at the start of monitoring to nearly 200 NTU an hour later (higher values than those recorded 
downstream of the dredge, see Figure K-12). This increase in turbidity was attributed to storm-water 
discharge to the harbor following the rainfall earlier in the day. At the end of the monitoring period, the 
entire monitoring area displayed an elevated turbidity of approximately 30-60 NfU (Figure K-13). The 
elevated turbidity values were not, however, accompanied by increased PCB concentrations at the reference 
station. 

K.6.2 Correlation Analysis 

The data revealed an excellent correlation between TSS and total particulate PCB concentrations. As shown 
in Figure K-27, the coefficient of fit for the linear relationship between these two parameters was 0.84. This 
relationship demonstrates the general uniformity of contamination within the sediments disturbed during the 
dredging, i.e., processes that resulted in increasing the suspended solids load to the water column resulted in 
a concomitant increase in the particulate-related contaminant load to the water column. The strength of this 
linear relationship allows TSS to serve as a good indicator of particulate PCB concentrations associated with 
operations of similar scope to the pre--design work. 

A poor correlation was achieved for the linear relation between total dissolved PCB concentrations and both 
total particulate PCB concentrations and TSS, with an exponential function providing a better fit to the data 
(see Figures K-28 and K-29). This type of correlation is expected given that different processes can be 
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responsible for controlling the concentration of dissolved PCB and the particulate load in the water column. 
A review of the individual dissolved/particulate data pairs reveals the following: 

• For the reference samples (up current of the dredging operations), the dissolved and particulate 
PCB concentrations were generally similar (on a per liter basis), with the dissolved 
concentrations sometimes exceeding the particulate. This accounts for the portion of the 
regression line with a slope near I in Figure K-28, (between 0 and I ug/L total particulate 
PCBs). 

• For the samples impacted by the dredging operations, the total particulate PCB concentration 
was generally increased to a much greater degree than the dissolved PCB concentration. This 
accounts for the portion of the regression with a flatter slope in Figure K-28, (>1 ugIL total 
particulate PCBs). 

The data revealed a moderate correlation between lab-measured total suspended solids (TSS) and field
measured turbidity. As shown in Figure K-30, the coefficient of fit for the linear relationship between these 
two parameters was 0.56. The extreme values associated with the grab samples collected from the Miami II 
plume and the dredge moon-pool were not included in the regression as they were far outside of the range of 
the main body of data points. It should also be noted that although the tube-intake for the pumped sample 
(for TSS analysis) was located near the in-water turbidity sensor, the two data sets could differ due to small
scale variations in the water column. Measurement of both parameters from the exact same water parcel 
would be expected to increase the strength of the relationship. Given the strength of this relationship and 
the related relationship ofTSS and total particulate PCB, field measurement of turbidity could be used as an 
indicator of mobilization and transport of particulate-bound PCB during full-scale remediation. 

K.6.3 Comparison of Predictive Modeling and Field Measurements 

The predicted transport of suspended solids using a dispersion coefficient of 10 m2/s (108 ft?/s) (presented in 
Section K.2) provides a reasonable match with the results of the field monitoring. The model predicted a 
maximum elevation of TSS over background of 13 mgIL, and an elevation of 5 mgIL extending 
approximately 400 feet (122 m) down current. The TSS levels measured in the samples collected during the 
field test displayed some elevations above background that were slightly higher and extended further 
downstream than the predictions. In addition, the turbidity measurements and TSS data revealed much 
greater variability in the distribution of elevations than the model predictions of TSS. These differences 
between predictions and measured values are understandable given the following: 

• Dredging source term differences - The model assumed a constant, steady source of sediment 
introduced to the water column while actual dredging proceeds at a highly variable pace. The 
model also assumes release of the sediment over the entire water column of the designated 
source cells. The actual release of material during the dredging process can be much more 
focused at a particular location (both in x-y space and in depth). 

• Additional source terms - The model did not include additional source terms from support 
activities in the area. In particular, the operation and grounding of the Miami II during the 
monitoring period are thought to have contributed to some of the elevations noted in the TSS 
data. 
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Comparison of the model predictions with the field measurements provided two additional insights that are 
important in planning additional modeling and monitoring efforts in the Upper Harbor: 

• Three-dimensional flow field - Despite the shallowness of the Upper Harbor, the field 
measurements revealed distinct variations in the flow field over depth. Although a two
dimensional simulation provides a reasonable approximation for overall circulation, 
consideration must be given to the vertical variation in flow when addressing transport issues. 

• Environmental factors - Even the moderate winds that occurred during the field test had a 
measurable impact on the current regime. This highlights the importance of the use of field 
measurements to assess model predictions and sample collection locations on a daily basis. 
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U.S. Army Corps of Engineers 
New Bedford Harbor Superfund Project 

Flow bound 

Le~end 
~ Ensr_sedtransportpoints_spft.shp 
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l __ ~ RMA2lSED2D Model Mesh 
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Figure K3: Upper New Bedford Harbor Numerical Model, Finite Element Mesh 
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SEDIMENT SOURCE: 

• Composed of 19% sand, 53% silt, and 
28% clay 

• Fraction lost by dredge is 1 % by mass 

• Total sediment source strength of 
482 kg/hr 

MODEL VARIABLES: 

• Dispersion coefficient of 10 m2/s 
TIDE: 

• Output at Hour 20 during peak flood 
tide 

RESULTS 

• Maximum total concentration predicted 
during simulation is 13 mg/L above 
ambient 

Dredge 

Location 

Figure K-4: Predicted Suspended Sediment Concentrations Resulting from Dredging 
during Peak Flood Tide. 
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SEDIMENT SOURCE: 

• Composed of 19% sand, 53% silt. and 
28% clay 

• Fraction lost by dredge is 1 % by mass 

o Total sediment source strength of 

482 kg/hr 

MODEL VARIABLES 

• Dispersion coefficient of 10 m2/s 
TIDE: 

• Output at Hour 26 during peak ebb tide 
RESULTS 

• Maximum total concentration predicted 
during simulation is 13 mg/L above 

ambient 

Dredge 

Location 

Figure K-5: Predicted Suspended Sediment ConcentratIons Resulting from Dredging 
during Peak Ebb Tide. 
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Figure K-6: Time Series of Predicted Suspended Sediment Concentrations (dredge in 

middle of cut 1; dispersion coefficient 10m 2/S ; source strength 482 kg/hr or 1 % loss). 
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Figure K-8: Predicted/Measured Tide and Water Depth over Current Meter Sensor 
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PRE-EVENT 
GRAB SAMPLE DATA (09:20) 
Station: PCBp f PCBd / TSS 

t 
General current 
direction 

UP-CURRENT REFERENCE 
Turbidity: < 10 NTU 

~ 

REF: 0.11 ugfL f 0.21 ug/L / 6 mgfl. 

1 00 0 100 200 300 Feet 
H E"""""l E"""""l 

) 

/ 
I,RE-F' 
\~' 
I 

j 

Utility boat "Miami II" 
tending/repositioning 
dredge from Cut 5 to Cut 4 

6 

3 --

~ 4 • S_r.~'!Jj 
7 

Approximate position 
of floating pipeline 

New Bedford Harbor Superfund Site 
Pre-Design Field Test 

Water Quality Monitoring 
16 August 2000, Ebb Tide 
11:32 to 11:46 
Data Groups G1 and G2 

rSTA1 , 
~ Water Quality Station 

Active Dredging Operation := Cut4 
.iii&: Cut 5 
Measured Turbidity 

0-10NTU 
10-25NTU 

• 25 - 50 NTU 
50 - 100 NTU 

:;) 100 - 250 NTU 
• > 250 NTU 

Predicted Tide 
High 09:27 / Low 14:40 

Weather recorded during period 
SSW wind roughly 9 mph. 
Peak wind speed 8.8 mph. 

Recorded rainfall: 
00:00-06:00: 0.0 in 
06:00-12:00: 0.03 in 

Transects (Start Time / Peak Turbidity) 
T1 (11 :32/24 NTU) 
T2 (11 :33 f 61 NTU) 
T3 (11 :35 f 35 NTU) 
T4 (11 :36 f 27 NTU) 
T6: (11:44/11 NTU) 
n· (11 :46/12 NTU) 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet 
NAD83 ' 

VERSION: 
March 14, 2001 

J~)_ _ ____ ~2?~0~~0~~~~00~~40~0~=6~?0=Fe;etJ 
[Gure K-9: Turbidity Monitoring :Data, :~ust 20~O, Ebb Tide, 11 :32 to~:46 =_--_-=_=_ ~~::::::p:=b:'::i~~lfJ.""w.=iR_~_it-.;;,-' 1.. 
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t General current 
direction 

UP-CURRENT REFERENCE 
Turbidity: 3-12 NTU 

~ IREF] 

1 00 0 100 200 300 Feet 
H E""J E""J 

:"--'--~-'~-",,-,-,-.-.-.-.-.".-.,.. 

·~Jl.~ _ ~,$. 
9 

~ 
8 

I~TA1Ij 

I~TA2!' 

10 ~ [~~A3J: 

COMPOSITE DATA (11 :56-14:22) 
Station: PCBp 1 PCBd 1 TSS 

REF: 0.89 ug/L 1 0.90 ug/L 1 9 mg/L 
STA1: 1.3 ug/L 1 0.77 ug/L 1 16 mg/L 
ST A2: 2.1 ug/L 1 0.79 ug/L 1 27 mg/L 
STA3: 0.85ug/L I 0.75 ug/L I 12mg/L 

GRAB SAMPLE DATA (11:56-14:22) 
TSS HR1 HR2 

REF: 
Station 1 50 ft: 
Station 2 1 00 ft: 
Station 3 500 ft: 

9 mg/L 12 mg/L 
20 mg/L 11 mg/L 
24 mg/L 43 mg/L 
17 mg/L 11 mg/L 

(I:M I ~ New Bedford Harbor Superfund Site 
i '.' I Pre-Design Field Test 

Water Quality Monitoring 
16 August 2000, Ebb Tide 
12:14 to 12:18 
Data Group G3 

1
ST"" ; 
~ Water Quality Station 

Active Dredging Operation 
zmm: Cut4 
Measured Turbidity 

0- 10 NTU 
10 - 25 NTU 

~ 25 - 50 NTU 
50 - 100 NTU 

'3 100 - 250 NTU 
• > 250 NTU 

Predicted Tide: 
High 09:27 1 Low 14:40 

Weather recorded during period: 
SW winds roughly 10 mph. 
Peak wind speed of 10.9 mph. 

Recorded rainfall: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.03 in. 
12:00-18:00: 0.01 in. 

Transects (Start time 1 Peak Turbidity) 
T8 (12:14/17 NTU) 
T9 (12:16/15 NTU) 
T10 (12:18/14 NTU) 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 o 200 400 600 Feet 

Figure K-10: Turbidity Monitoring Data, 16 August 2000, Ebb Tide, 12: 14 to 12: 18, 
Including Event Composite Sample Data 
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Surface slick 
sampled (17:56 

PCB {whole water} 1.5 ug/L 

1 00 0 100 200 300 Feet 
H E----J E----J 

GRAB SAMPLE DATA (16:59-17:44) 
TSS HR1 

STA3 500 ft: 
STA2 100 ft: 
STA 1 50 ft: 
REF: 

25 mglL 
17 mg/l 
20 mglL 
6 mg/L 

.. General current 
direction 

)),_ ....... '14 ( 

C ( .. _((~ 15 

~ 

'"' 
..I 

19 

--18 ,,; 

'" 
~ 

""I 

UP-CURRENT REFERENCE 
Turbidity: 6-15 NTU 

JJ} 
r -------------

U 'M I 11 New Bedford Harbor Superfund Site 
, I ' I Pre-Design Field Test 

Water Quality Monitoring 
16 August 2000, Flood Tide 
17:27 to 17:50 
Data Groups G4 and G5 

STA1 ~ 

~ Water Quality Station 
Active Dredging Operation 
tmt Cut 3 
~Cut4 
Measured Turbidity 

0- 10 NTU 
10 - 25 NTU 

• 25 - 50 NTU 
50 - 100 NTU 

'1) 100 - 250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 14:40 1 High 21:43 

Weather recorded during period: 
SW wind shifting to WNW at 
roughly 8 mph. 
Peak wind speed 8.5 mph. 

Rainfall recorded: 
00:00-06:00 -- 0.0 in . 
06:00-12:00 -- 0.03 in. 
12:00-18:00 -- 0.01 in. 

Transects (Start Time 1 Peak Turbidity) 
T12 (17:27/89 NTU) 
T13 (17:30/47 NTU) 
T14 (17:32/59 NTU) 
T15 (17:341 35 NTU) 
T16 (17:37/26 NTU) 
T17 (17:391 41 NTU) 
T18 (17:421 59 NTU) 
T19 (17:50 1202 NTU*) 
* Localized plume generated by 
support vessel activity, dredge 
repositioning is initiated at 1804. 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background) . 
. - PCB concentrations represent the sum 

of the 18 N OM congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 o 200 400 600 Feet 
I 

l Figure K-11' Turbidity Monitoring Data, 16 August 2000, Flood Tide, 17:27 to 17:50 EN:R. 
"11*(6t&&#'· 
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1 00 0 100 200 300 Feet 
H E""""1 E""""1 

.. General current 
direction 

~~c:~o 
:.J .~,; ")...." 2 

---~ ... )})J25 IST~Jl 

:~~:c~~::-lF--:-~-] I STA~lj 
T24 eastern side of 
dredge at shutdown 
Turbidity 16-36 NTU 

UP-CURRENT REFERENCE 
Turbidity 38-48 NTU 

/23 

-$
~ 

: ~' 

""20 .., 

I~~~~ 

(I iM I n New Bedford Harbor Superfund Site 
, 'I' , Pre-Design Field Test 

Water Quality Monitoring 
16 August 2000, Flood Tide 
18:41 to 19:22 
Data Groups G6 and G7 

i s·-A1 1: 

-$- Water Quality Station 
Active Dredging Operation 
a Cut3 
Measured Turbidity 

0- 10 NTU 
10 - 25 NTU 

'. 25 - 50 NTU 
50 - 100 NTU 

f) 100 - 250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 14:40 / High 21 :43 

Weather recorded during period: 
WNW winds roughly 8 mph 
diminishing to 6 mph from the NW. 

Recorded rainfall: 
06:00-12:00 -- 0.03 in. 
12:00-18:00 -- 0.01 in. 
18:00-24:00 -- 0.0 in. 

Transect (Start Time / Peak Turbidity) 
T20 (18:41/192 NTU) 
T21 (18:46/134 NTU) 
T22 (18:49/111 NTU) 
T23 (18:52/31 NTU) 
T24 (19:05/36 NTU) 
T25 (19:09/19-53 NTU) 
T26 (19:12/28-102 NTU) 
T27 (19:14/23-47 NTU) 
T28 (19:17/31-42 NTU*) 
T29 (19:19/18-38 NTU) 
no (19:22/23-36 NTU) 
• Values of 44-76 NTU observed 
during the first 15 seconds of transect. 
Attributed to vessel maneuvering. 

NOTES: 
-- Suspected influx of turbid waters 
from the lower harbor carrying 
influences of storm event i.e., 
surface run-off and stormwater 
discharges. 
-- Actual turbidity values are reported (not 
excursions over background). 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 o 200 400 600 Feet 

Figure K-12: Turbidity Monitoring Data, 16 August 2000, Flood Tide, 18:41 to 19:22 
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\ 
.. General current g .. 'M 'I] New Bedford Harbor Superfund Site 

direction 'I' Pre-Design Field Test 

r---------------~-------------

COMPOSITE DATA (16:59-18:40) 
Station: peBp I PCBd I TSS 

ST A3: 1.1 ug/L I 0.52 ug/L I 27 mg/L 
STA2: 0.99 ug/L I 0.58 ug/L I 10 mg/L 
STA1: 2.6 ug/Ll 0.66 ug/L I 16 mg/L 
REF: 0.25 ug/L I 0.36 ug/L I 5 mg/L 

~ [~!A3JI 

100 0 100 200 300 
H E3 E3 

i----r~t/ .. -J: :::1 

GRAB SAMPLE DATA (17:56 to 18:40) 
TSS HR2 

STA3 500 ft: 
STA2 100 ft: 
STA1 50 ft : 
REF: 

9 mg/L 
13 mg/L 
12 mg/L 
7 mg/L 

31 

, 

Water Quality Monitoring 
16 August 2000, Flood Tide 
19:30 
Data Groups G8 

!STA' 

-$- Water Quality Station 
Active Dredging Operation 
.~ Cut3 
M~;;sured Turbidity 

0-10NTU 
10 - 25 NTU 

• 25 - 50 NTU 
50 - 100 NTU 

:J 100 - 250 NTU 
• > 250 NTU 

Predicted nde: 
Low 14:40 I High 21 :43 

Weather recorded during period: 
SW winds shifting to NW roughly 8 mph. 

Rainfall recorded: 
00:00-06:00 -- 0.0 in. 
06:00-12:00 -- 0.03 in. 
12:00-18:00 -- 0.01 in. 
18:00-24:00 -- 0.0 in. 

Transects (Start Time I Peak Turbidity) 
T31 (19:30/65 NTU) 

North of Evaluation Area: 27-65 NTU 
South of Evaluation Area: 25-50 NTU 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 0 200 400 600 Feet 
~j ~--~~~~--~~~~I 

, r----L.----------- ---=============;-I-==-==~ 
I Figure K-13: Turbidity Monitoring Data, 16 August 2000, Flood Tide at 19:30, E~~ [I L Including Event Composite Sample Data rnU-mti;t·mttl ~ 
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PRE-EVENT 

.& General current 
T direction 

UP-CURRENT REFERENCE 
Turbidity: 9-18 NTU 

-$-

GRAB SAMPLE DATA (10:58) 
Station: PCBp ! PCBd ! TSS 

REF: 0.29 ug/L / 0.46 ug/L / 5 mg/L 

Turbidity 23-27 NTU 

100 0 100 200 300 
H E=J E=J 

.;-.12 

,1 

GRAB SAMPLE DATA (11 :07-11 :59) 
TSS HR1 

REF 
STA1 50 ft: 
STA2 300 ft: 
STA3 700 ft: 
STA4 1000 ft: 

5 mg/L 
6 mg/L 

12 mg/L 
11 mg/L 
8 mg/L 

) 

r----', 
STA4' 
l=,~." 

1 i U M I Ij New Bedford Harbor Superfund Site 
, I ' I Pre-Design Field Test 

Water Quality Monitoring 
17 August 2000, EbbTide 
11:17 to 12:10 
Data Groups G1 and G2 

-$- Water Quality Station 
Active Dredging Operation 
#.'00. Cut 3 
Measured Turbidity 

0- 10 NTU 
10 - 25 NTU 

• 25 - 50 NTU 
50 -100 NTU 

.~ 100 - 250 NTU 
• > 250 NTU 

Predicted Tide: 
High 10:07/ Low 15:18 

Weather recorded during period: 
WNW wind roughly 10 mph. 
Peak wind speed 11.2 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in 
06:00-12:00: 0.0 in 
12:00-18:00: 0.0 in. 

Transects (Start Time / Peak Turbidity) 
T1 (11:17 / 46 NTU) 
T2 (11 :23/32 NTU) 
T3 (11 :32/23 NTU) 
T4 (12:08/30 NTU) 
T5 (12:09! 33 NTU) 
T6 (12:10/23 NTU) 

T1 peak capturing small localized 
plume of dredge repositioning on 
wire and respudding 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 0 200 400 600 Feet 
~i~~~~~~ 

Figure K-14: Turbidity Monitoring Data, 16 August 2000, EbbTide 11 :17 to 12:10 
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) 
t General current ! 

d;rn,Uoo ( 

Turbidity· 5-12 NTU REF 
UP-CURRENT REFERENCE\, __ 

-$- ~-! 

1 00 0 100 200 300 Feet 
H E3 E3 

J 

\9':10 

GRAB SAMPLE DATA (12:32-13:01) 
TSS HR2 

REF: 
STA 1 50 ft: 
STA2 300 ft: 
STA3 700 ft: 
ST A4 1000 ft: 

9 mg/L 
11 mg/L 
15 mg/L 
17 mg/L 
12 mg/L 

Miami II plume 
observed/sampled 
at 13:45 
Turbidity: 60-70 NTU 
TSS: 300 mg/L 
PCBp: 26 ug/L 
PCBd: 2.7 ug/L 

I ., 

,STA1,i 
• • u _ .. il 

i h 

I~T~31; 

i i DiM '1) New Bedford Harbor Supertund Site 
'I' , Pre-Design Field Test 

Water Quality Monitoring 
17 August 2000, EbbTide 
12:16 to 13:34 
Data Group G3 

'STA' 
'-

-$- Water Quality Station 
Active Dredging Operation 
~ Cut2 
~:sured Turbidity 

0-10NTU 
10 - 25 NTU 

• 25 - 50 NTU 
50 - 100 NTU 

;) 100 - 250 NTU 
• > 250 NTU 

Predicted tide: 
High 10:07/ Low 15:18 

Weather recorded during period: 
WNW wind averaging 11 mph. 
Peak wind speed 11.2 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.0 in. 
12:00-18:00: 0.0 in. 

Transects (Start nme / Peak Turbidity) 
T7 (12:16/16 NTU) 
T8 (12:18/21 NTU) 
T9 (12:24/23 NTU) 
T10 (13:04/19 NTU) 
T11 (13:34/ 101 NTU) 

T71T8: performed west of floating 
pipeline. 
T11: performed in the surrounding 
area of the Miami II operations. 

NOTES: 
- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 o 200 400 600 
I 

II Figure K·15: Turbidity Mon~oring Data, 17 August 2000, Ebb T_id_e_12_:_16_-_1_3_:34 ______ -----'I!!S! I 
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... General current 
direction 

UP-CURRENT REFERENCE 
TurbiditY:~2 NTU 

COMPOSITE DATA (11 :07-15:03) 
Station: PCBp 1 PBCd 1 TSS 

REF: 0.61 ug/L 1 0.78 ug/L 1 6 mg/L 
STA1: 2.0 ug/L 1 2.7 ug/L 1 19 mg/L 
STA2: 2.2 ug/L 1 0.83 ug/L 1 21 mg/L 
STA3: 1.3 ug/L 1 0.79 ug/L 1 18 mg/L 
STA4: 1.0ug/L 1 0.67ug/L 1 15mg/L 

100 0 100 200 300 Feet 
H E---=J E=--J 

GRAB SAMPLE DATA (13:48-15:03) 
TSS HR3 HR4 

REF: 
STA1 50 ft: 
STA2 300 ft: 
STA3 700 ft: 
ST A4 1000 ft: 

10 mg/L 
62 mg/L 
29 mg/L 
18 mg/L 
21 mg/L 

39 mg/L 
31 mg/L 
37 mg/L 
22 mg/L 

., 
:J 

.' . 

OJ , 

/ 

r--··-- --1 

STA2 
I 

O:M'II New Bedford Harbor Superfund Site 
, ' •. , Pre-Design Field Test 

Water Quality Monitoring 
17 August 2000, EbbTide 
15:25 to 15:45 
Data Group G4 

STA11j 
-$- Water Quality Station 

Active Dredging Operation 
'llilli,{ Cut 2 
Measured Turbidity 

0-10 NTU 
10 - 25 NTU 

,. 25 - 50 NTU 
50 - 100 NTU 

Th 100 - 250 NTU 
• > 250 NTU 

Predicted tide: 
High 10:071 Low 15:15 

Weather Observed during period: 
WNW winds steady at 10 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.0 in. 
12:00-18:00: 0.0 in. 

Transects (Start Time 1 Peak Turbidity) 
T12 (15:251 70 NTU) 
T13 (15:36/111 NTU) 
T14 (15:41/40 NTU) 
T15 (15:45/80 NTU) 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 o 200 400 600 Feet 

Figure K-16: Turbidity Monitoring Data, 17 August 2000, Ebb Tide 15:25 to 15:45, 
Including Event Composite Sample Data 
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GRAB SAMPLE DATA (16:49-17:33) 
TSS HR1 

STA4 1000 ft: 
STA3 700 ft: 
STA2 300 ft: 
STA 1 50 ft: 
REF 

10 mg/L 
210 mg/L' 
20 mg/L 
17 mg/L 

9 mg/L 

100 0 100 200 300 Feet 
H E"3 E"3 

.. General current 
direction 

T 
/ 

flsTM-' ( -- , 

I 

Approximate position 
of Miami" grounding 
at 15:45 

UP-CURRENT REFERENCE 
HR1 Turbidity: 6-13 NTU 

U 1M 'I) New BedforO Harbor Superfund Site 
'.' Pre-Design Field Test 

Water Quality Monitoring 
17 August 2000, Flood Tide 
16:54 
Data Group G5 

STA1 ~ 

-$- Water Quality Station 
Active Dredging Operatior. 
@';;;.':' Cut 1 
0&:: Cut 2 
Turbidity - August 17, 2000, G5 

0-10 NTU 
10-25NTU 

• 25 - 50 NTU 
50 - 100 NTU 

!) 100 - 250 NTU 
• > 250 NTU 

Predicted tide: 
Low 15:18 I High 22:24 

Weather recorded during period: 
NW winds averaging 10 mph. 

Rainfall recorded: 
0000-0600: 0.0 in. 
0600-1200: 0.0 in. 
1200-1800: 0.0 in. 

Transects (Start Time I Peak Turbidity) 
T17 (16:54 I 24 NTU) 

• Turbidity values of 60-70 NTU 
were recorded during sampling. 
Suspect Miami II running aground 
just after tide change as the 
source of localized slug of 
elevated turbidity. 

NOTES: 
- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 o 200 400 600 800 Feet ,--
Figure K~17: Turbidity Monitoring Data, 17 August 2000, Flood Tide at 16:54 
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1 00 0 100 200 300 Feet 
H r==3 r==3 

.. General current 
direction 

)19 

'. 

-; 

(e 
\ 
/ [S-TA3~' 

=-=1 

GRAB SAMPLE DATA (18:00-18:30) 
TSS HR2* 

STA4 1000 ft: 
STA3 700 ft: 
STA2 300 ft: 
STA1 50 ft: 
REF 

14 mg/L 
16 mg/L 
15 mg/L 

8 mg/L 
6 mg/L 

UP-CURRENT REFERENCE 
HR2 Turbidity: 11-13 NTU 

U H'I) New Bedford Harbor Superfund Site 
'I' Pre-Design Field Test 

Water Quality Monitoring 
17 August 2000, Flood Tide 
18:04 to 18:54 
Data Groups G6 and G7 

'STA1 i: 

-$- Water Quality Station 
Active Dredging Operation 
!IT:!:T Cut 1 
Measured Turbidity 

0-10 NTU 
10 - 25 NTU 

'. 25 - 50 NTU 
50 - 100 NTU 

.j) 100 - 250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 15:18/ High 22:24 

Weather recorded during period: 
NW winds 10 mph diminishing to 8 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.0 in. 
12:00-18:00: 0.0 in. 

Transects (Start Time / Peak Turbidity) 
T17 (16:54 / 24 NTU) 
T18 (18:16 / 32 NTU) 
T19 (18:54 / 29 NTU) 

* Nearly continuous dredging activity 
from 17:40 to 18:29. 
Backwashing between 18:04-18:08 
was the only recorded downtime 
during this observation period. 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background). 
-- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14,2001 

200 0 200 400 600 Feet 
~i 5IiiiIiiil~~~~ 

Figure K-18: Turbidity Monitoring Data, 17 August 2000, Flood Tide, 18:04 to 18:54 !IS! I 
I 
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c • ) 
\ 

( 
General current 
direction 

,STA4 i
r ~ , ' l 

[S!~.~ 
',\ , 

" ~ [STAij, , 
; ~, -_ .•. _-_ .. .! 

__ u •• '_I~l u_ ... _ .. __ \ I STA1 i: 

r--:-RA_E3_B-S-A-M-P-LE'l-E-D-A-T-A-(1-9-:0.L4-_1-9-:3-3-)---' - - \ '-= ___ .J 

1 00 0 100 200 300 Feet 

TSS HR3 ~ 
STA4 1000 ft: 
STA3 700 ft: 
STA2 300 ft: 
STA1 50 ft: 
REF 

19 mg/L 
11 mg/L 
20 mg/L 
13 mg/L 

3 mg/L 

" 

~20 

UP-CURRENT REFERENCE 
HR3 Turbidity: 4-9 NTU 

COMPOSITE DATA (16:49-19:33) 
Station PCBp I PCBd I TSS 

STA4 1000 ft: 
STA3 700 ft: 
STA2 300 ft: 
STA150ft: 
REF: 

1.1 ug/L I 0.92 uglL 112 mg/L 
2.6 ug/L I 0.95 ug/L 118 mg/L 
1.6 ug/L I 0.77 ug/L f 16 mg/L 
0.91 ug/L I 0.55 ug/L I 11 mg/L 
0.39 ug/L 1 0.56 ug/L 1 6 mg/L 

[I M I ~ New Bedford Haroor Superfund Site 
'. I Pre-Design Field Test 

Water Quality Monitoring 
17 August 2000, Flood Tide 
19:20 
Data Group G8 

STAl Ii 

~ Water Quality Station 
Active Dredging Operation 
:i'i:i:i:i:i:i:i:i Cut 1 
Measured Turbidity 

0- 10 NTU 
10 - 25 NTU 

• 25 - 50 NTU 
50 - 100 NTU 

:" 100 - 250 NTU 
• > 250 NTU 

Predicted Tide: 
Low 15: 18 1 High 22:24 

Weather recorded during period: 
NW winds changing to NNW. 
Wind speed steady at 9 mph. 

Rainfall recorded: 
00:00-06:00: 0.0 in. 
06:00-12:00: 0.0 in. 
12:00-18:00: 0.0 in. 

Transects (Start TIme 1 Peak Turbidity) 
T20 (19:20/39 NTU) 

NOTES: 
-- Actual turbidity values are reported (not 

excursions over background). 
- PCB concentrations represent the sum 

of the 18 NOAA congeners. 

PROJECTION: 
Massachusetts State Plane Feet, 
NAD83 

VERSION: 
March 14, 2001 

200 0 200 400 600 Feet 
~j !!5iiiiiiiiiiii~~iiiiiiiiiiiiiii~~ 

I jF'i;re K-19: Turbidity Monitoring Data, 17 August 2000, Flood Tide at 19:20, I E~' 
~Uding Event Composite Sample Data J afiiiMk*lU'; 

====:====~I~Ori=·=gmru===sm=·~C~Ol~or~.~I'-- ~ 



M010067 

GPS system allowed 
for viewing of real time 
position in relation 
to shoreline 
and test area 

Water depth generally 
5 to 6 feet or shallower 

Turbidity sensor 
coupled to sample 
collection tube 
intake 

FIGURE K-20 

+ 

Setup for Turbidity Monitoring 

I Originals in color. 
March 2001 



FIGURE K21 
Summary of Field Samples and Analytical Data 

t---=:--=~----r-·-·---:--===-~---POSp!i~·-: -4--- --=--~--~-=-~-~--~-:~---·=--=T~=:~i~~-g~1tiTlJt--=r----i----=--~O~!'CBj~i'-LL-----~ 
1 I d Til' I , , I I TSS I I Ipart,cu'B,e + I L __ :,e'd 

Sample _'~_b_:a'e an __ :::cle~ ______ ~:hln~--i _ E~S~ng J ___ ___ _._~:~ ______ .__ L _ ~I~_ L_MAX _ 1 _ A~G _-r~mg/~~~rtIC:I~ ~ __ ~:::~~d __ ~_~i~~lved-j 
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,NBPDWQ1000S ~07'AU9-00 1 16:3.? G.rab ___ I. 270312.4 _~. _8_15.8~0 _:. __ Bac_kw~und :Value: A~u~~n~I~~~'!'2.000fl S --l-- ___ -----,. : _____ ~ ___ __ L_ 4 . _L_9_~?_ - -'--..!.! ~---.-..Q~~---i 
' 1 : I I I I i I __ I 
r~~~~~~~~~~~5=:= db.~:T:::~~-=L:~~!~-<[ t-~8i?~§F~1 -~~;6;*;:Y; ~~~: ~~~~:H~fi:~- u_: -~~"% j--~~~ -~ --~t.~:.' -- ~~ 1---- -~-=-~:~-~- ___ .L ------i 

~::~~~,~:=~-::·~·:-tc;~i-;F~~~{-- .,":::~;.;~~,!,,, T::~E:-I=:~t~~,j--=o;· .. -o~-i 
NBP~~9.!,~:ST~]-HR.! L I~-~_~-~ ~.!:S6 L~ ___ ! _____ j : S~rnpl"~.9_HA1: ~!i.,?~_lJ§Oft) : ..79 _ : ____ 1.9,0 ___ : ___ 85 __ ~~_L_~ __ ~. J ___ ~.J 

'NBPDWQ El-STA2:!i..Fl.!...U~.:.Aug-oO ~ ..!~.23_L __ !Il.!! __ i._~~3~~_+.fll~~30 _ -'- S~phn\!~A 1- ~~a!,?~ (!.OQ!lj _ll5Q.._L_ 2,1.:,0_---: - _1_8~ __ t_~~_ -~-- -----.-~' - - -- -- :-=1: 
~BPDWQE1:STA3-~16-Aug-0.<J.J..!.2:,1~_~~~ ___ ~ ___ ~?Q~_2_~. __ 8.1.5_7.17_,,: __ S~mplingHR1.St~io!.!3(500HL___ I. ~co -l_- _13 0 _ ;_,._8~ __ ~ __ !2:.... __ ~ ______ ' _________ ;"_~ ______ _ 
It-iB.!'PWQE1-~A4-HA1...:.26~ug-00 i 12:22 L_~_270~~. 815379 1 _~r:'2'-'-"2..t:lf!1..:BE£_(1_0Q0ft:uJl:cur~nl) : __ ~l~ __ ";_ ~5_1._~_~___ ' _____ L _ ., 
INBPDWQ El-STA1:J:i.Fl3..W~Aug-OO~.u ___ ~.!!. ___ J-___ . __ J __________ ,_____ _ ~~jlllng H"-2_~StaILon_l ~Of~_ _ ___ : __ .. __ ' ____ ~ _______ .. ___ . .!.: _' . ______ J 
NBPDW~-~~~H.~?Ll_6.-_~:20"_J~:~§..B!l--L2?2~:l3 __ ~- _8~~~.6 __ ~ _S'!'!'plin9 Hi'\2 . SIIl!!?"--.2.i10.Q!t) __ .. ___ , __ ~3__ _____ ---i- __ __ _ _ _ _ _ ------1 
_~~Q."Y.<:l_El.~r.A.~:.H.B.2~16-Aug-.9.<J...'~E~1. 2703647 _!. ___ ~~7~ : . Samplin\;jH_F\2-.§latj011.3j?()()fIL _I __ f ___ ll . _____ 1______ _ __________ ' 
:NBP_DWQ ~_:~:rr~!-!'i..Fl~i_~:.Aug-OO tJ4:2.2.l . _Efj.B_ . i __ 2':'0494_8 _ :. 815379' Samplin~HR2_: REF (l000fl-up:c:urrenl) l_____ __ l__ 12 . --;-- . _____ 1 

:~~~g~~;l~f~~Lj_:;1~~ __ ~ _:_-jI~~g~l~t ----~ ---~~~~~~tL~:~::~;- '- -f-~i-~---;~~ -----H;-:-~gf~l 
iNBPDWQ El STA03 I 16-Aug-OO ,ICOMPOSITE" Composile· Sialion 3 23.0 27.0 25.0 12 0.85, 0_75 1.60 
:NBP[jWQ-E1STA04--t16-Aug-oo~------lcOMPOsiTEI-------' ---- -Composile:A-EF-- 10.0 17.0 13.5 9.0 , __ 0-89 --; --090 179 -_-

i~~~:~~~~~;t~::~~i.t~~-~~D~~;~~-t~~~~-:i~;_3;~i_;-_ ~1~}51 __ samplin~ HA1:~~al:~-'-(50ft) . _ • __ -:--. ! 
. N_BF'~.<:l_F'-,--:ST.A~.f:i!~.!.';' 16-Aug.:<>21--'--~:I! 1-~OQ[)__L 270~_~1~L_81_~3_~3 Sampling HR 1 :_Slalio" 2 (I OOtI) 20.0 
:,,!I3~.P~~f..!.-~!.A~:-'::i.Rl_L'.?:A':'I1-.29_ ;_l?:3~J..~2c?' _L_2_~~3.7~:_B!5_410 . Sampling HAl - Slation 3 (soOt!)_ 40.0 

~~~~~6;i~~~~~~±~:~~_~~r3h~-t--~~66~~i ~~;~m~ -!--1i~%~ . . sam~~!;~gIB:r~~~~~~I~ur;~it;r:nl) 60 

,NBHPDWQ-SLlCK-2 i 16-Aug-00' 17:56 I Grab ' Surface 011 slick observed al HAl - Sial ion I (50ft) 
NBPDWQ-Fl-STA2-HR2-116:A-ug=OO' 1758 : -FLOOD 2704140 815363 Sampling HA2: Slal;o"-2 ('-OOft) 

~B~~_~g.Fl:~!~~:Hf<Lii'-:~~i~o.Ll~:X9~L~o§D_: L]724375 - ~815410 Samj)!tng HA2 :_SI~li~n 3jSOOft). . 
;~_B_P_c?'VV.2F~._S!A~-!'!f'l_~_L_~~:~,,--g:g~_~_I~~<>j .FLOOD_L_2702780, _ 815578 Samp~~g H.f'l2 - AEF(l00.~ft-up:cur~enl)_ 
: r:!~~~VV_~!_l_~T A.g~ _____ c __ 1~_~:Q9. J ____ ~ gO_M.P()~~TE i _ :'<:<:>mp?sile. _Slalio~ ... I_ 
,NBP~VVQ Fl..!'!A92 _____ ,_-'--6-~_,:!~:.OQ~ l CO_~!,Q~IEl___ __Comp'?SI~ - SI_at~onJ 
INIl.!'Q..I'I~ !.'!_ !)T..Ag~___L~~-Au!l:90_1 .. ___ ~C.<:l~9SIT.!':_ .. _l ._, Compo_sile - Sla!i~~.3 ____ _ 
,N~PP~.Q_~.!...S!A04 ___ .L!~A,IJ_!l:0.9 _L _____ . t' C;.<:lM~~SITEj_ ! ! . __ Coll1eos_i~ :.f'l~F_ 
, 'I 

I ' : 

~ N~H8-17:A~1)SS _ . . . . .ll!:~';_~:oOT~o~e:::-~- §B£l- ----
iNBP[)l'I.q_~2, STA!HAl l !!:Aul.l:OO j !1:07_~ EBB ..2703878 815379 
INBPDWQ E2 STA4 HAl 17-Aug-00, 1 142 l EBB 2702964, 815758 
~N~PDI'I.Ci.E~ STA3HAl ~U7!-,~g:o~ 1_.1 I -4~ ,_ - ~BI3- _ 27032181 815599 

21.0 

10.0 
390 
38_0 

23_0 
11.0 
10_0 
10.0 

L _ 

1 __ 

~N.BP.o~~~_S!~_,:!~U J7.:.A.'Jjt<!<l.Ll_~:5_Q._f EBBL 2?()3625_BI5534 
I~B!_c:>.~9...E.2~TA_5H_R.l~~~oo._~~ll:5~L EBB. __ 27().1948 _! _ 815379 

Sam~!ing _" UP:curreni r~f~.~e~ce 
Sampling HAl - Stalionl (50ft) 

Sampling HA-I - Sta-iion-4 (100011) 

~amplingHA1_: SI~lion 3 (700ft) 
Sampling HA 1 - Sialion 2 (300ft) 

Sampling HAl - AEF(100o.ft:~p:currenl) 
11.0 __ , 
90 
6.0 

20.0 
40.0 
15.0 
27.0 24.0 12 

1 1.50 1.50 
.... ~--

15.0 12.5 13 
42_0 
42.0 

40.5 90 
40.0 7.0 

·--1 
, 27 

1 10 
_3~ __ '_._ ...9 66 ___ 1 __ ._.3.?Ei. ____ , 
. .09.9. ___ : _____ 0:58 ___ l. 157 _, 

16 

_~O_~ 

1.10 0.52 - --.---~.- -~-- ~-~6}~_~-1 025 036 

J _ 
"~-'----.'''''.-'-- - ~--.. 

:- 0.00 .J 

-r~-07E::j 27_0 
18.0 
17_0 

. 25_0 

14.5 
13.5 

5 0_29 

6 
12 

170 13.5 .. __ , ____ ._17 
18.0 14_5 12 
18.0 135 9 
1-0~0- ---1-- a-o- -, 8 

0.46 

___ I 

~~~~0~~~ ~i~~n~HJj~~~~~6ti~-~Ji . ~~: +~~i6~}it- t;i_~~:: 
• NBPD..v_~ ~ ~STA_2HA2 .ll !:~':'.11:()() 1 .. 1 ~45 i EBB. :_ 27()362~ i 81.5534 

Sampling HA2 - Sialion 4 (t OOOtl) 
Sampllng- HR2-: Stalion 3-(700ft) 
Sampl'-ng-HA-2-Staiion:2 (315oil)-' 

- i 
! 12~ _I 17.0 __ ~4:!(-~:~1L_--~--:'L. _____ ---J 

11.0 I 17.0 i 14.0 15' i, 

~~P~~Q E2..!'_T-,A~IJ:!.F\.? __ L!!-Aug-~0_L 1_~:§~';" __ E!3B ____ : ___ 2!()_3~!B_ '1 __ .8.15379 

:!'=~~~=~~=~ ~=ti:~~~17:.A~~~1_1 ~~~ t -~EB~~ !_ 270~94e. .~. 8 I 5379 

:-:!:!~~~~~~~~it~~~~E~:;:+-~:::~-{ ~?:~~7_8~-l_815379 
It-J.~~1'J_9.!2.STA2 Hf!d __ 17~':'ltOO_ i . 13:5at_.~1l13 I _ 2,70362.5 _ ~_. 815~34 
1i'J~~()W9'!~ ST,,?_,t1Fi~ __ L l,:.~~~Tl~O~J.._~BB_ I 2703218 815599 

figk21-Field Data Summary_valid 

--90- -;--15-0-- 12.0 11 . I 
_____ L_~~O=~-12~~_.~_--_~~~__ -==~--=': ~~ __ :-~::'~~i-_:=~:_-_ ___=~~ -. J 

MIM.1111 Plu-,"_e (p"akfis_ldlurbidlly) ! Ei~~ ___ i __ ?~~ ___ .: ___ Jl§cQ. ___ ~ ___ ~09 ?609__' ?}O ___ 1_ 28.70 . i 

- S~;"pilng i=iR2-:si:!iionl (softi

sampling H,R2- A.EF _(1 02Qfi:;;-p-cur;;;nl) 

.. s~:mJ,~~~frA:3_ -S~:;i~~~ (~ri~t) ·····:~=1~fj~:~t{i]~ :~ ____ :~3E=:--=:~=~-__ ~-~r---- --.. --r -- -1 
SamplingHA3:Slalio-,,-3<!00fIL i 130 ! ____ 1~9 ____ i _1~ __ ": __ 18 : __________ : ___ .. _J 
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FIGURE K21 
Summary of Field Samples and Analytical Data 

I ----r- - ,-- .. ------- .--.- _.--.- --.. ----.- T------ --==r----;--.--------- -, 
t--· ._--1- POSITION +---- moo .----- -- - -- - - ----I---.--'!~bl'~ty-'!,!~!,,(I:I!.YL - - - ---. -1---. ___ "!~a.!.PC~R---- -_'_1' 
I , , TSS ' articulate +1 I Field samPI .• 'D Date and Time Collected Northing! ea.tlng ! Brl.' 1 MIN I MAX I AVG I particulate I dissolved I P , l I I I, \ ' I 

i I I I (mglL) I dissolved I 

!NBPDWO E2 STA4 HR3 i 17.AUg-ooP4:08 EBB _ ":::-2'702964 t:_B_1575a-~t ~~~_-=--= Same~~.2~~~.:~tatlo~T(loooft)--':: ~=--~ 1~3 21~~-=l_-t.~ ° 1--21'---~=-===-L=_-=-__ .- .r-_-=--=-§ 
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j NBPDWa E2 STA2 HR4 17-Aug-00 14:53 EBB.; 2703625_.1 815534......~. __ .--- Sampling HR4 - Station 2 (300ft) ._. __ -L..!_~_~6~_! __ ~~,~_ .. _! 3.!..._ J .. __ . __ .. _' _. ___ . ____ ! _____ ------j 
fNBPDWa E2 STA3 HR4 17-Aug-00 14:57 i EBB 2703218' 815599 __ j .. _ . ___ Sa!!'pling HR4 - Station 3 (700ft) .. __ ~_' __ ~9c~ ___ .J~~D7_~ _____ . L _____ l--. ___ .~ 
iNBPOWO E2 STA4 HR4 17-Aug-00 15:03 EBB 2702964 1 .. ~5.~~. __ .. _.~I!.mpling HR4":_l>~ation 4.ilQ<l2!1L.--.-~.--~Q--~~-L-'!'53-.~-~4'-------1-----'--'--. __ .J 

I.~::~:~;; ~~~~~ I : ~:~~~: ; i g~~:~~:~;I~_'''-j ... '=:_-=-.~~ __ ~;~~:~J~~~t-_~~==:~i~.2~'ci ~G~:~.~i·~·1}6--D~. __ too _;:~~ -~_. ___ ~~~-_-j ---Hi ~~ 
INBPDwaE2STA03 ..l17-Aug-00 I iCOMPOSITEI .1---.--.-, ____ . ..f5lmpO!'l.e...:.Slation3 ______ ._ .. _I~L __ 2~.O,.~_L_l~ _.L __ ~_.l_ . ....!l~ __ L~~_..1 
: NBPowa E2 STA04 I 17-Aug-00 ---tWMr~r----'~----.. --.. __ : _ __ _ __ CompOSite -_St8IiOn~ .. __ . _______ ._~~~~__ 2":.0_. ~:-~~.t .. _1_5_L __ l.00 __ .~_....2E.... __ .L.!.:.?? _____ : 
. NBPOWa E2 STA05 I 17-Aug-OO COMPOSITE __ . L _____ ~ ___ ._ . ___ ._~.'!lp'?site -REF. ___ . __ L!3.0 _--+_.I~:.2....L 1~? __ + __ 6 ___ ~: _~ __ . __ ~.~ __ j 139 -i 

:~::~:~~~~~~~~:: i :~::~~H~:: ~~~~ I ~~~: ! ::~;;--[-==-s~~~~~l_-S~~~I:n;.g~~;,-u·:=±+.1~+-f~%~~'~~;-~--I--fE~=--=~-r=:=:~=~~~- ~-... ..i 
iNBPowaF2STA3HRl J 17-Aug-OO I 17:12 FLOOD 1'-2704727 :--815455~~1_. '~.'-. ·~-_~_mpling·H .. RT-Siaiion·3"(7oo-II)---- i -60.0-]--70.0-:165:0-I..........2~u-.-·- 1-----;.:~::~:. 
I NBPDwa F2 STA4 HR 1 ! 17-Aug-00 17: 18 FLOOD 2705097 I •• 81535~.J. ___ .. __ .....§ampling .HB1 .. :.Station 4 (100011) .l....J..~. ' ~:2....._L __ 1,,1,.§.. __ L.~_ . _____ ._ _. __ ... _L __ _ 
',NBPDWa F2 STA5 HRI I 17-Aug-00 \ 17:33 FLOOD, 2702805 +-. ...s15548 ... L _ ~~..elirl.!!!:i~. Station 5 (l.QO...Q!I::.~-".:r:EI~D_. __ ....L ~~l_2..3,0_. __ i.. _.~ __ L ___ 9_~ ___ L... ___ . 
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iNBPDWa F2 STA2 HR2 I 17-Aug-OO I 18:06 I F~QQQ...J_..E04266_L...s~~....L ___ . ...§.~l11pling HR2..:_S.~_~.on 2j3OOIl) __ l-J2:2......'-~~_l~. __ , __ 1_5....l ___ .... __ ......l....... ____ .J_ --.-J 
I NBPDWO F2 STA3 HR2 I 17-Au.2:2Q..1 18: 12 I FCoac:>T 2704727 ' __ _ 81_54i~~' _u _~mpling ~2. -. Station 3 (700ft) m ____ 1. ._!.!..:..~ __ i ._~Q...._1.. __ 1)..'.~_+-- .!£..-l--.. - 00 ___-+-_____ .j. . ____ , 
[NsPDWQF2 STA4 ':!.~U?-AU9-~ 18'15 FLOOD L 27050!32....t __ 8!?~52._L ____ .Sampling HR2 - Slati~.~..t~~_u_--L~O_L .!!J!_._:_1~--t_.l._4_j ___ ._ ... _._;_. ______ L __ •. J 
t~~§{-ffi~ :~~~u:~ 19 04 ~~~~t---1~~: -:-1m~~j-=~ :=-sarl1~~;~-i;~~~{i~~~(~6f'i?=t)._-t±}ri- f-"--~_~.~=-=~ jH·-t-_..!6~ __ .L==~_~_. =-~==::: l~:=-=~ 
IcNBPOwa F2 STA2 HR3 i 17-Aug-00 19:08 FLOOD, 270426~ __ ~.!.~41 .. \ ______ Sa~~n9 HR~Stati0!!1J~!!L_ ... __ ! 11.0 I ~~J_.!.~_J ... ___ ~O--+. __ .. _ .• _ .. --1 _______ J.._ ... ----=1 
'NBPDWOF2STA3HR3 I 17-Aun-00' 19:12 i FLOOD i 2704727 I 815455 ' Samplinn HR3-Station 3 (700ft) I 8.0 J 13.0 ' 10.5 : 11 I I : I : ___ . ______ ....L.:..._:.::L_I...._._. __ ----.~ ..... _ .. --; - . . -.•.. -j -.. . --- ""-"----.. - ..... --- ........... -. -._.- • - ........ - - .. -.... -.--.----.-.. - ·1'-- "'---' .. -~' .. "-.-. ----. -'- .. "....... .... . -I 
NBPOWa F2 STA4 HR3 !17-AU9-OO! 19:16 I FLOOD I 2705097 : ._!153~~ ..1__ S~",pling_~~~ - Stat~()"~l!.~ft.L..._. ___ ..L....!2,~j .... ....!!!~~ .. ~55 ... __ ._~_L. ____ L_____: .. -------1 

iNBPDW9_F2 ~TA5 HR3 17-Aug-OO I 19:33 ie/LOOO :t.~~~~~;"".~1_!5?48_ j___?am'pIi~H~..:£l~~(~0Q9ft-ufl:~~~~.!L._. ~ __ ~cq,,_._I_._ 9.:9 __ 1 _?§.. ... L_2..._..l ____ ...... __ ! ----.L---------1 
NBPOWa F2 STAOl ~ I . ___ COMPOSITE . ___ ... ..1. ____ ' ____ 1.__ ... ___ _. C,?,,!,£<,si.!!_ -Station 1........ .... __ . ___ .. ~ . __ ,___ _ 1 ____ L...1L._.;.......~1........_..L __ ~.?... __ . _._.~~_ .. j 
NBPDWa F2 STA02 17-Au I _.........J...COMPOSITE ___ .1_ .. __ ._L._. ___ _' ~mpo~te .:..S.!.a~o..':' 2.. . ._. -+-_-.... --J.... ..... _ ... _. ___ .J_l.? __ ' _...!c6.2....-L......Jl.:?2.... ___ ~ .. __ ~j 
.NBPDWO F2 STA03 i 17-Au -00 _. 30MPC!§i.!E _____ . ..1.. .... ___ .1.... ._. _.~ompo_site.~.§-'-ation~ __ ._. _____ I .__..L _ __ __ + ___ !~. ___ !. _?60 __ L_ .. ~:.9_5 ___ i _.:J.:5.§...._ 
:NBPDWaF2S~~ __ .L17-Au -00 _. COMPOSITE: ______ -i-__ .... _.L_._c:;~POsi~:?tatjo!!..~ __ .... ________ !_____ _ 1 ___ I~L __ 1.:.!P ____ . __ 0.92 _.' __ .2,_0~ __ .j 
't-!~~_I2~9.~~_~A05_j2.~~-00 L-. . ...!..~OM~..Q§.'!.El _. ___ .I ._ ~rl1p()site :._R~~_. _________ .: . _______ ... -t' i--~.-. __ .039 __ ' ___ .~~ ____ : _o95_._--1 
I I I ' j I i \ I c_______ I - __ , ---.~- ... --- 1_. ___ .1 ___ . -. ------.---- ... --. - .. --.. -"---.-. _ .. 1 .... _. _____ .... - .. "-_i-___ ~ ... -.-.-----__ .--- .. -.... L-----I 
:NBH0818-Rl TSS : 18-Aug-oo, 10:~ __ Q~'!~_ I . ____ . _L._. ___ i _ ... S~~ple Up-cu~~t-~elE!rEl.n(;9JE;-ent scru_bb.El.d). 1.!!2:p ___ .~5J!._. L.l~ __ .Ji. __ ..L.._~_l ...... .<!.:..~? ___ ~ __ ..j 
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Field 10 
Lab 10 

18 - 2,2',5-Trlchloroblphenyl 
28 - 2,4,4'-Trlchloroblphenyl 
44 - 2,2',3,5'-Tetrachloroblphenyl 
52 - 2,2',5,5'-Tetrachloroblphenyl 
66 - 2,3',4,4'-Tetrachloroblphenyl 
101 - 2,2',4,5,5'-Pentachloroblphenyl 
105 - 2,3,3',4,4'-Pentachloroblphenyl 
118 - 2,3',4,4',5-Pentachloroblphenyl 
128 - 2,2',3,3',4,4 '-Hexachloroblphenyl 
138 - 2,2',3,4,4',5'-Hexaehloroblphenyl 
153 - 2,2',4,4',5,5'-Hexachloroblphenyl 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 
180 - 2,2',3,4,4',5,5'-Heptachloroblphenyl 
187 - 2,2' ,3,4' ,5,5' ,6-Heptachloroblphenyl 
195 - 2,2',3,3',4,4',5,6-0ctachloroblphenyl 
206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 
209-2,2',3,3',4,4',5,5',6,6'·Decachlorobiphenyl 

NOAA Congener Total ppb 

Qualifiers and Notes 
U = congener Is not detected above the MOL 
J = congener concentration Is estimated 

All results are surrogate corrected using PCB 198 

figK-22_particulate PCB 

E1-STA01 E1-STA02 
44730-11 44730-12 

PARTICULATE PARTICULATE 

0.13 0.17 
0.27 0.48 

0.096 0.14 
0.28 0.44 
0.11 0.18 

0089 0.16 
0.01 0.023 

0.082 0.14 
0.0086 0.016 
0.054 0.072 
0.076 0.14 

0.0072 0.013 
0.0072 0.0034 U 

0.011 0.017 
0.0014 U 0.0034 U 
00014 U 0.0034 U 
00014 U 0.0034 U 

1.3 2.1 

Figure K-22 - Particulate PCB Data 

El-STA03 El-STA04 
44730-13 44730-14 

PARTICULATE PARTICULATE 

0.081 0.084 
0.18 0.26 

0.069 0.047 
0.17 016 
0.08 0.065 
0.07 0.084 

00091 0.0065 
0.063 0.081 

00068 U 0.0044 
0.041 0.024 
0.055 0.045 

00068 U 0.0029 
0.0068 U 0.0021 U 
0.0074 0.0052 
0.0068 U 0.0014 U 
00068 U 0.0014 U 
0.0068 U 0.0014 U 

0.85 0.89 

Page 1 of 4 

Equipment Blank 
44747-18 

PARTICULATE 

0.0018 U 
0.0044 U 
0.0018 U 
0.0018 U 
0.0024 
0.0047 U 
0.0018 U 
0.0018 U 
00018 U 
0.0018 U 
0.0018 U 
0.0018 U 
0.0021 U 
0.0018 U 
0.0018 U 
0.0018 U 
0.0018 U 

0.0024 

Fl-ST A01 Comp 
44730-15 

PARTICULATE 

0.24 
0.68 
0.17 
0.56 
0.24 
0.17 

0.016 
0.18 

0.012 
0.078 
0.15 

00084 
0.0073 U 
0.008 

0.0073 U 
0.0073 U 
0.0073 U 

2.6 

Fl-STA02 Comp 
44730-16 

PARTICULATE 

021 
0.069 

0.2 
0.082 
0.067 

0.01 
0.11 

00077 
0.043 
006 

0.0061 
0.0059 
0.0086 
0.0014 U 
0.0014 U 
0.0014 U 

0.99 

06 June, 2001 



Field 10 
Lab 10 
Matrix 

18 • 2,2',5-Trlchloroblphenyf 
28-2,4,4'·Trlchloroblphenyl 
44-2,2',3,5'-Tetrachloroblphenyl 
52-2,2',5,5'-Tetrachloroblphenyl 
66-2,3',4,4'-Tetrachlorobiphenyl 
101 • 2,2',4,5,S'·Pentachloroblphenyl 
105-2,3,3',4,4'·Pentachloroblphenyl 
118- 2,3',4,4',5'Pentachloroblphenyl 
128-2,2',3,3',4,4'·Hexachloroblphenyl 
138-2,2',3,4,4',S'-Hexachloroblphenyl 
153 - 2,2',4,4',S,5'-Hexachloroblphenyf 
170 • 2,2',3,3',4,4' ,5-Heptachloroblphenyl 
180-2,2',3,4,4',5,5'·Heptachloroblphenyf 
187-2,2',3,4',S,S',S·Heptachforoblphenyl 
195- 2,2',3,3',4,4',5,S'Octachforoblphenyf 
206 • 2,2',3,3' ,4,4' ,5,S' ,6-Nonachforoblphenyf 
209-2,2',3,3',4,4',5,S',6,6'·Oecachloroblphenyl 

NOAA Congener Total ppb 

Qualifiers and Notes 
U .. congener Is not detected above the MOL 
J = congener concentration Is estimated 

All results are surrogate corrected using PCB 198 

figK-22...,.particulate PCB 

Figure K-22 - Particulate PCB Data (Continued) 

F1-STA03 F1-STA04 NBH0816-R1 PCB NBH0817-1345 PCB NBH0818-MOON NBH0818-R1 PCB NBH817-R1 PCB 
44730-19 44730-20 44730-18 44747-26 44750-06 44750-08 44747-24 

PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE 

0.099 0.028 0.0057 3.2 2.1 
0.22 0.061 0.022 8.2 5.6 0.031 0.071 

0.073 0.019 0.0097 1.6 2 0.011 0.02 
022 0.054 0026 5.2 5.6 0.03 0.054 

0088 0.025 0.014 21 1.7 0.016 0.031 
0.14 0.032 U 0.0225 U 1 U 0.64 0.026 U 0.022 U 

0.012 0.0036 0.0027 0.11 U 0088 0.0029 0.003 
0.12 0.026 0017 1.1 1.2 0.0045 0.038 

0.0089 0.0015 U 0.0015 U 011 U 0089 J 0.0015 U 0.0017 U 
0.048 0.0087 0.006 0.55 J 0.65 J 0.0071 0.01 J 
0.067 0.014 0.0079 1.1 1.1 0.0083 0,019 

0.0072 0.0015 U 0.0015 U 0.11 U 0.11 J 0.002 0.0017 U 
0.0065 0.0021 U 0.0021 U 0.11 U 0.056 U 0.0021 U 0.0021 U 
0.0093 0.0015 U 0.0015 U 0.11 U 014 0.0015 U 0.0017 U 
0.0014 U 0.0015 U 0.0015 U 0.11 U 0.056 U 00015 U 0.0017 U 
0.0014 U 0.0015 U 0.0015 U 011 U 0.056 U 0.0015 U 0.0017 U 

0.0014 U 0.0015 U 0.0015 U 0.11 U 0.056 U 0.0015 U 0.0017 U 

1.1 0.25 0.11 26 23 0.13 0.29 

1ge 2 of 4 p6 June, 2001 



Figure K·22 • Particulate PCB Data (Continued) 

Field 10 NBHPOWQ-Slick-1 NBPOWQ E2 STA01 NBPOWQ E2 STA02 NBPOWQ E2 STA03 NBPOWQ E2 STA04 NBPOWQ E2 STAOS 
Lab 10 447S1-02 44747-19 44747-20 44747-21 44747-22 44747-23 

PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE 

I uilL .,.. .. __ ,~$~""'~~"'''f';%~%t-''-.~~<i'm~~~r:<lM'''~~''A'<~'t'''''{~Z'"''''''''''"-''''~''''''~'\~'t < , <. nn .' . ',.'; ~: 
_ ;~""'~""'h_~~~" .\"c,~,' ,:m,' ._,> '.t;) _CE4IWIUJ.;gJ";.lWF::JSC:::S~_)'1 

8 - 2,4'-0Ichloroblphenyl 
18-2,2',S-Trlchloroblphenyl 0.23 0.14 018 0,11 0,088 0.081 
28 - 2,4,4'-Trlchloroblphenyl 0,58 0,59 0,7 0,27 022 J 0,15 
44 - 2,2',3,S'-Tetrachloroblphenyl 0,16 0,11 0,14 0,093 0,076 J 0,046 
S2 - 2,2',S,S'-Tetrachloroblphenyl 0,48 0,36 0.4 0,25 0,21 0,13 
66-2,3',4,4'·Tetrachloroblphenyl 019 0,14 0,19 0,12 0,1 J 0,053 
101 - 2,2',4,S,S'-Pentachloroblphenyl ° 11 U 0,17 0,21 U 0,079 0,07 U 0,035 U 
105 - 2,3,3',4,4'-Pentachloroblphenyl 0.Q11 0014 0,017 0,013 0.Q11 0,0051 
118-2,3',4,4',5-Pentachloroblphenyl 0,16 0,19 0,25 0,15 0,13 0,062 
128 - 2,2',3,3',4,4'-Hexachloroblphenyl 0,009 0,02 0,008 U 0.Q1 0,0092 0,0034 
138 - 2,2',3,4,4',S'-Hexachloroblphenyl 0,064 J 0,079 J 0,084 J 0,057 J 0,044 J 0,019 J 
153 - 2,2',4,4',5,S'-Hexachloroblphenyl 0,13 0,1 0,12 0,076 0,064 0,033 
170 - 2,2',3,3',4,4',S-Heptachloroblphenyl 0,0073 U 0,011 0,008 U 0.Q1 0,0085 J 0,0019 
180 - 2,2',3,4,4',5,5'-Heptachloroblphenyl 0,0073 U 0,0032 U 0,008 U 0,0021 0,0021 U 0,0021 U 
187 - 2,2',3,4',5,5',6-Heptachloroblphenyl 0,0073 U 0,012 0,008 U 0,011 0,011 0,003 
195 - 2,2',3,3',4,4',5,6-0ctachloroblphenyl 0,0073 U 0,0032 U 0,008 U 0,0014 U 0,0012 U 0,0016 U 
206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 0,0073 U 0,0032 U 0,008 U 0,0014 U 0,0012 U 0,0016 U 
209 - 2,2',3,3',4,4',5,S',6,6'-Decachloroblphenyl 0,0073 U 0,0032 U 0,008 U 0,0014 U 0,0013 U 0,0016 U 

NOAA Congener Total ppb 2,1 2,0 2,2 1,3 1,0 0,61 

Qualifiers and Notes 
U = congener Is not detected above the MOL 
J = congener concentration Is estimated 

All results are surrogate corrected using PCB 198 
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Field 10 
Lab 10 
Matrix 
Units 

':CBn&ng~n:t;'~I,;:: .,,,~,;>,, >, fL ~ ,-:" 

8·2,4'·Olchloroblphenyl 
18·2,2',S·Trlchloroblphenyl 
28·2,4,4'·Trtchloroblphenyl 
44·2,2',3,S'·Tetrachlorobiphenyl 
52·2,2',S,S'·Tetrachloroblphenyl 
66.2,3',4,4'·Tetrachlorobiphenyl 
101 ·2,2',4,S,S'·Pentachlorobiphenyl 
10S·2,3,3',4,4'·Pentachlorobiphenyl 
118·2,3',4,4',S·Pentachloroblphenyl 
128·2,2',3,3',4,4'·Hexachloroblphenyl 
138·2,2',3,4,4',S'·Hexachloroblphenyl 
153 • 2,2' ,4,4' ,s,S'·Hexachloroblphenyi 
170 ·2,2',3,3',4,4',S-Heptachloroblphenyl 
180 • 2,2' ,3,4,4' ,S,S'·Heptachloroblphenyl 
187·2,2',3,4',S,S',6-Heptachloroblphenyl 
19S·2,2',3,3',4,4',S,6-0ctachloroblphenyl 
206·2,2',3,3',4,4',S,S',6-Nonachloroblphenyl 
209·2,2',3,3',4,4',S,S',6,6'·Oecachloroblphenyl 

NOAA Congener Total ppb 

Qualifiers and Notes 
U:: congener I. not detected above the MOL 
J .. congener concentration Is estimated 

All results are surrogate corrected using PCB 198 

figK·<:,_particuJate PCB 

NBPOWQ F2 STAOl 
44747·13 

PARTICULATE 
ulL 

0.096 
023 

0.068 
0.17 

0.084 
0.064 U 

0.0089 
0.11 

0.007 
0.036 J 
0.054 

0.0041 
0.0021 U 

0.007 
0.0014 U 
0.0014 U 
0.0014 U 

0.91 

Figure K·22 • Particulate PCB Data (Continued) 

NBPOWQ F2 STA02 NBPOWQ F2 STA03 NBPOWQ F2 STA04 NBPOWQ F2 STAOS NBPOWQ1000N NBPOWQ1000S 
44747·14 44747·1S 44747·16 44747·17 44673·13 44673·16 

PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE PARTICULATE 
u IL ua/L uaIL ua/l ua/l 

0.083 
0.16 0.21 0.13 0.043 0.093 0.017 
0.43 0.83 0.29 0.1 0.19 0.038 
0.11 0.16 0.009 0.03 0066 0018 
0.32 0.44 0.22 0.073 0.18 0.045 
0.13 0.19 0.097 0.036 0.072 0031 

0.1 0.22 0.074 U 0.025 U 0.095 0.041 
0.013 0.Q15 0.Q11 0.0032 0.0084 0.0045 

0084 0.22 0.13 0.045 0.059 0.02 
001 00093 0009 0.002 0.0054 0.0019 
0.05 J 0.1 J 0.042 J 0.014 J 0029 0.01 

0.089 0.12 0.066 0.023 0049 0016 

0013 0.012 0.0061 00014 U 0.0029 00015 U 
00031 U 0.0085 U 0.0021 U 00021 U 0.0021 U 0.0021 U 

0.011 0.0085 U 0.0089 0.0016 0.0064 0.0015 U 
0.0031 U 00085 U 00015 U 0.0014 U 0.0015 U 0.0015 U 

00031 U 0.0085 U 0.0015 U 0.0014 U 0.0015 U 0.0015 U 

0.0031 U 0.0085 U 00015 U 00014 U 0.0015 U 0.0015 U 

1.6 2.6 1.1 0.39 0.89 0.25 

I 
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Field 10 
Lab 10 
Matrix 

18 - 2,2',S-Trlchloroblphenyl 
28 - 2,4,4'-Trlchloroblphenyl 
44 - 2,2',3,S'-Tetrachloroblphenyl 
S2 - 2,2',5,5'-Tetrachloroblphenyl 
66 - 2,3',4,4'-Tetrachloroblphenyl 
101 - 2,2',4,5,5'-Pentachloroblphenyl 
lOS - 2,3,3',4,4'-Pentachloroblphenyl 
118 - 2,3',4,4',S-Pentachloroblphenyl 
128 - 2,2',3,3',4,4'-Hexachloroblphenyl 
138 - 2,2' ,3,4,4' ,S'·Hexachloroblphenyl 
153·2,2',4,4',S,S'-Hexachloroblphenyl 
170 - 2,2' ,3,3' ,4,4' ,S·Heptachloroblphenyl 
180 • 2,2' ,3,4,4' ,5,5'-Heptachloroblphenyl 
187 - 2,2',3,4',S,S',6-Heptachloroblphenyl 
19S - 2,2',3,3',4,4' ,S,6·0ctachloroblphenyl 
206·2,2',3,3',4,4',S,5',6-Nonachlorobiphenyl 
209 - 2,2',3,3',4,4',S,5"6,6'·Oecachloroblphenyl 

NOAA Congener Total ppb 

Qualifiers and Notes 
U = congener Is not detected above the MOL 
J = congener concentration is estimated 

El-STAOl 
44730-01 

WATER 

0.2 
0.23 

0049 
0.12 

0.036 
0.014 U 

00026 
0.0058 
0.0017 U 
00017 U 
0.0034 
0.0017 U 
0.0017 U 
0.0017 U 
0.0017 U 
00017 U 
0.0017 U 

0.77 

Ali results are surrogate corrected using PCB 198 

figK-23_dissolved PCB 

El-STA02 
44730-02 

WATER 

0.17 
0.2 

0056 
0.13 
0.04 

0.041 
0.0029 

0.013 
0.0012 
0.0088 
0.013 
0.001 U 

0.0021 U 
0.0011 
0.001 U 
0.001 U 
0.001 U 

0.79 

Figure K-23 - Dissolved PCB Data 

El-STA03 
44730-03 

WATER 

019 
0.22 

0.048 
0.12 

0.034 
0.015 U 
0.004 
0012 

00017 U 
0.0024 
0.0073 
0.0017 U 
0.0021 U 
0.0017 U 
0.0017 U 
0.0017 U 
00017 U 

0.75 

El-STA04 
44730-04 

WATER 

0.25 
0.25 
0.05 
0.16 

0.042 
0.011 U 

0.0037 
0.012 
0.002 U 

0.0029 
0.0076 

0.002 U 
0.0021 U 
0.002 U 
0002 U 
0.002 U 
0.002 U 

0.90 

Equipment Blank 
44747-06 

WATER 

0.009 
0.016 
0.002 
0.007 
0.004 
0.011 U 

0.0016 U 
0.0016 U 
0.0016 U 
0.0016 U 
0.0016 U 
0.0016 U 
0.0021 U 
0.0016 U 
0.0016 U 
0.0016 U 
0.0016 U 

0.045 

Page 1 of 4 

Fl-ST AOl Comp 
44730-05 

WATER 

0.17 
0.17 

0.043 
0.11 
0.03 

0.039 
0.0026 

0.011 
0002 U 

0.0054 
0.011 

0.0018 U 
0.0021 U 
0.0018 U 
0.0018 U 
0.0018 U 
0.0018 U 

0.66 

Fl-ST A02 Comp 
44730-06 

WATER 

0.16 
0.16 

0.041 
0.097 
0.034 
0012 U 

00022 
0.0076 
00021 U 
0.0021 U 
0.0044 
0.0021 U 
0.0021 U 
0.0021 U 
00021 U 
0.0021 U 
0.0021 U 

0.58 

Fl-STA03 
44730-09 

WATER 

0.14 
0.15 

0.039 
0.094 
0.033 

0.0056 U 
00021 

0.01 
0.0018 U 
0.0021 
0.0049 
0.0018 U 
0.0021 U 
0.0018 U 
0.0018 U 
0.0018 U 
00018 U 

0.52 

06 June, 2001 



Field 10 
Lab 10 

18 - 2,2',5-Trlchloroblphenyl 
28 - 2,4,4'-Trlchloroblphenyl 
44 - 2,2',3,S'-Tetrachlorobiphenyl 
S2 - 2,2',5,5'-Telrachloroblphenyl 
66 - 2,3',4,4'-Telrachlorobiphenyl 
101 - 2,2',4,S,S'·Pentachloroblphenyl 
105 - 2,3,3',4,4'-Pentachloroblphenyl 
118 - 2,3',4,4',S-Pentachloroblphenyl 
128 - 2,2' ,3,3' ,4,4'·Hexachlorobiphenyl 
138 - 2,2',3,4,4',S'-Hexachloroblphenyl 
153 - 2,2',4,4',S,S'-HexachloroblphenYI 
170 - 2,2',3,3',4,4',S-Heplachloroblphenyl 
180 - 2,2' ,3,4,4',S,s'-Heptachloroblphenyl 
187 - 2,2',3,4',S,5',6-Heptachloroblphenyl 
195 - 2,2',3,3',4,4',S,6-0ctachloroblphenyl 
206 - 2,2',3,3',4,4',S,s',6-Nonachloroblphenyl 
209 - 2,2' ,3,3' ,4,4' .5,5' ,6,6'·Oecachloroblphenyl 

NOAA Congener Tolal ppb 

Qualifiers and Notes 
U = congener Is not detected above the MOL 
J c congener concentration Is estimated 

All results are surrogate corrected using PCB 

fiaK-23 dissolved PCB 

Fl-STA04 
44730-10 

WATER 

0.094 
0.12 

0.026 
0.068 
0.022 U 
0.012 U 

0.0018 
0.0066 
0.0017 U 
0.0017 U 
0.0024 
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0.0017 U 
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0.0016 U 
0.0016 U 
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Figure K-23 - Dissolved PCB Data (Continued) 

NBHOB17·1345 PCB 
44747-25 

WATER 

0.69 
0.74 

0089 
0.29 

0023 
0.043 
0.011 U 
0.022 
0011 U 
0011 U 
0.Q11 U 
0.011 U 
0011 U 
0011 U 
0.Q11 U 
0011 U 
0.011 U 

2.7 
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NBH0818-MOON 
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WATER 

0.66 
1.2 

0.33 J 
0.76 
0.22 J 
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0.02 U 

0.053 
0.02 U 
0.03 J 

0.072 J 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
0.02 U 
002 U 

4.6 

age 2 014 

NBH081B-Rl PCB 
447S0-04 

WATER 

0058 
0.076 
0.013 
0.038 
0.013 U 

0.0017 U 
00017 U 

0.005 
0.0017 U 
0.0017 U 
00017 U 
0.0017 U 
00021 U 
0.0017 U 
0.0017 U 
00017 U 
00017 U 

0.22 

NBHB17-R1 PCB 
44747-12 

WATER 

0.11 
0.15 

0.033 
0.09 

0.024 
0.024 U 

0.0021 U 
0.005 

0.0021 U 
0.0021 U 
0.0021 U 

0.003 
0.0021 U 
0.0021 U 
0.0021 U 
0.0021 U 
0.0021 U 

0.46 

NBHPOWQ-Sllck-1 
44751-01 

WATER 

0.14 
0.17 

0.032 
0091 
0012 U 

0.01 U 
0.0023 U 
0.005 

00023 U 
0.0023 U 
0.0023 U 
00023 U 
0.0023 U 
0.0023 U 
0.0023 U 
00023 U 
0.0023 U 

0.55 
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Field 10 
Lab 10 
Matrix 

18 - 2,2',S-Trlchloroblphenyl 
28 - 2,4,4'-Trichloroblphenyl 
44 - 2,2',3,S'-Tetrachloroblphenyl 
52 - 2,2',S,S'-Tetrachlorobiphenyl 
66 - 2,3',4,4'-Tetrachloroblphenyl 
101 - 2,2',4,5,5'-Pentachloroblphenyl 
105 - 2,3,3',4,4'-Pentachloroblphenyl 
118-2,3',4,4',5-Pentachloroblphenyl 
128-2,2',3,3',4,4'·Hexachloroblphenyl 
138 - 2,2',3,4,4',S'-Hexachloroblphenyl 
153-2,2',4,4',5,5'·Hexachloroblphenyl 
170-2,2',3,3',4,4',5-Heptachloroblphenyl 
180-2,2',3,4,4',5,5'-Heptachloroblphenyl 
187 - 2,2',3,4',5,5',6-Heptachloroblphenyl 
195 - 2,2',3,3',4,4',5,6-0ctachlorobiphenyl 
206 - 2,2',3,3',4,4',5,5',6-Nonachloroblphenyl 
209 - 2,2',3,3',4,4',5,5',6,6'-OecachloroblphenYI 

NOAA Congener Total ppb 

Qualifiers and Notes 
U = congener Is not detected above the MOL 
J = congener concentrallon Is esllmated 

All results are surrogate corrected using PCB 

figK-23_dissolved PCB 

NBPO-EB-Ol 
44730-07 

WATER 

0.002 
0.0066 
0.0016 U 
0.0058 
0.0043 
0.0058 
00016 U 
0.0016 U 
0.0016 U 
0.0016 U 
0.0016 U 
0.0016 U 
0.0021 U 
0.0016 U 
0.0016 U 
0.0016 U 
00016 U 

0025 
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Figure K-23 - Dissolved PCB Data (Continued) 

NBPOWQ E2 STAOl 
44747-07 

WATER 

0.38 
0.56 
0.87 
0.35 
0.11 

0.066 
0.0041 U 

0.053 
0.023 
0023 
0.045 

0.0041 U 
0.0041 U 
0.0041 U 
0.0041 U 
00041 U 
0.0041 U 

2.7 

NBPowa E2 STA02 
44747-08 

WATER 

0.17 
0.25 

0.054 
0.14 

0.042 
0.029 
0.002 U 
0.018 
0.002 U 
0.003 
0.007 
0.002 U 

0.0021 U 
0.002 U 
0.002 U 
0002 U 
0002 U 

0.83 

NBPOWQ E2 STA03 
44747-09 

WATER 

0.17 
0.26 

0.051 
0.14 
0.04 

0.023 U 
0.0021 U 

0.005 
0.0021 U 
0.0021 U 
0.0021 U 

0.004 
0.0021 U 
0.0021 U 
00021 U 
0.0021 U 
0.0021 U 

0.79 
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NBPowa E2 STA04 
44747-10 

WATER 

0.14 
0.22 

0.044 J 
0.12 

0.035 
0.012 U 
0.002 U 
0.011 
0.002 U 
0.002 U 
0.002 U 
0.017 

00021 U 
0.002 U 
0.002 U 
0.002 U 
0.002 U 

0.67 

NBPowa E2 STAOS 
44747-11 

WATER 

0.2 
0.24 

0.047 
0.15 

0.035 
0.012 U 

0.0019 U 
0.006 

0.0019 U 
0.0019 U 
0.0019 U 
0.0019 U 
0.0021 U 
0.0019 U 
0.0019 U 
00019 U 
0.0019 U 

0.78 

NBPOWQ F2 STAOl 
44747-01 

WATER 

0.15 
0.17 

0.036 
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0015 U 
0.0019 U 
0007 

0.0019 U 
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00049 
0.0019 U 
00021 U 
0.0019 U 
0.0019 U 
0.0019 U 
0.0019 U 

0.55 
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Figure K-23 - Dissolved PCB Data (Continued) 

FleldlD NBPDWQ F2 STA02 NBPDWQ F2 STA03 
Lab 10 44747-02 44747-03 
Matrix WATER WATER 

: IL _ 

~~1i1_""!U~!-. ' . . ~&i\,' •. 
4 '-Olc:hloroblphenyl 

18 - 2,2',S-Trlchloroblphenyl 
28 - 2,4,4'-Trlchloroblphenyl 
44 - 2,2',3,S'-Tetrachloroblphenyl 
S2 - 2,2',S,5'-Tetrac:hloroblphenyl 
66 - 2,3',4,4'-Tetrachloroblphenyl 
101 - 2,2' ,4,S,S'-Pentachloroblphenyl 
10S - 2,3,3',4,4'-Pentachlorobiphenyl 
118 - 2,3',4,4' ,5-Pentachloroblphenyl 
128 - 2,2' ,3,3' ,4,4'-Hexachloroblphenyl 
138 - 2,2',3,4,4',S'-Hexachloroblphenyl 
153 - 2,2',4,4',5,5'-Hexachlorobiphenyl 
170 - 2,2',3,3',4,4',5-Heptachloroblphenyl 
180 - 2,2',3,4,4',S,S'-Heptachloroblphenyl 
187 - 2,2',3,4',5,S',6-Heptachloroblphenyl 
195 - 2,2',3,3',4,4' ,5,6-0ctachloroblphenyl 
206 - 2,2',3,3',4,4',S,S',6-Nonachloroblphenyl 
209 - 2,2',3,3',4,4',5,5',6,6'-Oecachloroblphenyl 

NOAA Congener Total ppb 

auallflers and Notes 
U = congener Is not detected above the MOL 
J = congener concentration Is estimated 

All results are surrogate corrected using PCB 

figK-23_dissolved PCB 

0.12 0.17 
0.2 0.22 

0.25 0.3 
0.05 0.061 
0.12 0.15 

0.025 0.028 
0.026 U 0.D1 U 

0.0021 U 0.0021 U 
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0.0021 U 0.003 
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0.0021 U 0.0021 U 
0.0021 U 0.0021 U 
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0.0021 U 00021 U 
0.0021 U 00021 U 

0.77 0.95 

NBPOWQ F2 STA04 NBPOWQ F2 STA05 NBPOWQ1000N 011$. 
44747-04 44747-05 44673-07 

WATER WATER WATER 

0.23 0.14 0.12 
0.28 0.18 0.12 

0.055 0.034 0.031 
0.15 0.089 0.072 

0.043 0.026 0.024 
0.012 U 0.022 U 0.026 

0.0024 U 0.002 U 0.0023 
0.008 0.006 0.0076 

0.0024 U 0.002 U 0.0019 U 
0.0024 U 0.002 U 0.0023 
0.0024 U 0.002 U 0.0052 
0.0024 U 0.002 U 0.0019 U 
0.0024 U 0.0021 U 0.0021 U 
0.0024 U 0.002 U 0.0019 U 
0.0024 U 0.002 U 0.0019 U 
00024 U 0.002 U 0.0019 U 
0.0024 U 0002 U 0.0019 U 

0.92 056 0.52 

, ~\Je 4 of 4 

NBPOWQ1000S NBPOWQ-SLICK-2 
44673-10 44730-29 

WATER WATER 

0.045 0.25 
0.056 0.39 
0.012 0.094 
0.032 0.26 
0.D13 0.098 
0.017 0.11 

0.0016 U 0.0064 
0.0023 0.089 
0.0016 U 0.0035 
0.0016 U 0.03 

0.0016 U 0.042 
0.0016 U 0.0027 
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FIGURE K-26 
Aerial View of Support Vessel and Dredging Operations 

Originals in color. 
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METRIC CONVERSIONS 
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Inch (in.) 2.54 Centimeter (cm) 
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Pound (lb.) 0.453592 Kilogram (kg) 

Gallon (gal.) 3.78541 Liter (L) 

Miles per hour (mph) 0.44704 Meters per second (m/sec) 
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1.0 Introduction 

URS Corporation (URS), under contract to Foster Wheeler Environmental Corporation 

(FWEC), measured the emission flux of polychlorinated biphenyls (PCBs) associated with 

dredging operations. This report summarizes the results of the testing performed by URS. 

1.1 Background 
The New Bedford Harbor Superfund site is located in New Bedford, Massachusetts. The 

18,OOO-acre site is an urban tidal estuary with sediments that are contaminated with PCBs. Local 

manufacturers of electric devices used PCBs from 1940 to the late 1970s, when the US EPA 

banned the use of PCBs. Industrial wastes containing PCBs were discharged directly into the 

harbor and indirectly, via the city's sewer system. As a result, the harbor is contaminated in 

varying degrees from the upper Acushnet River to Buzzards Bay. The highest levels of PCBs 

occur in the northern Acushnet River Estuary. Tidal action transports contamination from the 

upper harbor to the lower harbor, and ultimately into Buzzrds Bay. 

A pre-design field test was performed during August 2000 to evaluate one dredging 

approach being considered for use during the future full-scale remediation. The dredge was 

floated on a barge. Sediments were dredged from several cuts (areas) in the harbor where the 

level of PCB contamination has previously been characterized. Sediments were removed from 

several cells within each cut. The dredging approach utilized equipment to accurately position 

the dredge at areas of suspected contamination to minimize the amount of sediment to be 

removed. The dredged material was placed into a hopper on the barge and ultimately pumped to 

a confined disposal facility (CDF) located on shore. The dredge bucket was self-sealing to 

minimize loss of water and sediment during transfer of the dredged material from the harbor to 

the hopper. Equipment on the barge was used to control the percent solids in the pumped 

material and thereby minimize the amount of wastewater to be treated. 

1.2 Objective 
URS used a flux chamber to collect samples of gas-phase PCBs, which were sent to an 

off-site laboratory for analysis. The flux chamber was placed over the emitting material and 

operated as specified in "Measurement. of Gaseous Emission Rates from Land Surfaces Using an 

Emission Isolation Flux Chamber - User's Guide", EPA/600/8-86/008, February 1986. XAD 

resin was used to collect the PCBs. 
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The overall objective of the sampling effort was to characterize the emission flux of 

PCBs from each emission source associated with dredging operations. The emission flux was 

measured at and around the dredge barge, as well as at the CDF where dredged material was 

pumped for storage. The effect of additives (e.g., surfactants) was measured. Ultimately, the 

measured emission rates will be used as input to an atmospheric dispersion model to estimate 

impacts to local air quality. 
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2.0 Technical Approach 

This section contains a description of the technical approach that was employed in the 

study. The test matrix is given below, followed by presentation of the sampling procedures, test 

description, analytical procedures, calibration procedures, and sample handling procedures. 

2.1 Test Matrix 
A total of 27 emission flux tests were performed, following the test matrix summarized in 

Table L-l. The tests fall into three general categories: 1) Tests to characterize the emissions 

from the dredge barge; 2) Tests to characterize the emissions from the confined disposal facility; 

and 3) Tests to characterize the effectiveness of various options for emission control at the CDF. 

2.2 Sampling Procedures 

2.2.1 Flux Chamber Sampling 
The air emissions of PCB's from the various sources were measured using a flux 

chamber, a standard US EPA measurement method (Ref. 1). Flux chambers have been widely 

used to measure emission fluxes of volatile organic compounds (VOCs) and inorganic gaseous 

pollutants from a wide variety of sources. The method has been applied to measuring emission 

rates from quiescent surface impoundments (Refs. 2, 3). 

The flux chamber is an enclosure, which is used to isolate and sample gaseous emissions 

from a defined surface area (0.13 m2
). Clean, dry sweep air is added to the chamber at a fixed, 

controlled rate (e.g., 0.005 m3/min). The volumetric flow rate of sweep air through the chamber 

is recorded and the concentration of the species of interest is measured at the exit of the chamber. 

Emission flux measurements provide an estimate of the amount of a single species or 

multiple species being emitted from a given surface area per unit time. These data can then be 

used to develop emission rates for a given source for purposes of predictive modeling for 

population exposure assessments. 

The flux chamber is effectively isolated from most external environmental conditions 

such as wind speed. Therefore, the measurement data are not strongly dependent on the 

meteorological conditions present at the site on the days of sampling. The data are thus directly 

comparable from day to day and site to site. 

L-9 



r -o 

Table L-1. Test Matrix 

Test 
Series Location Description of Test 

A CDF Fresh slurry transferred into container 
B CDF Water surface of CDF 
C CDF Sheen on surface of CDF 
D CDF Water surface near sheen 
E CDF Sheen + surfactant 

F Dredge Barge Moon pool 
G Dredge Barge Outside silt fence 

H Dredge Barge Hopper/grizzlyscreen 
I Harbor Mud flat in harbor 

N/A Reagent Blanks 

Data Comparisons: 

A vs. B = Control effectiveness of water cover 
C vs. E = Control effectiveness of surfactant 
C vs. D = Evaluate model assumption that floating oil layer reduces emissions 
C vs. F = "Reality check" of measured emission levels 
A vs. I = "Reality check" of measured emission levels 
F + G + H = Total emissions from dredging barge 

No. of 
Tests 

3 
3 
3 
2 
3 

4 
3 

3 
3 

2 

Notes 

Test series A material + water layer 

Test series C location + surfactant. Three 
I 

separate surfactants were tested 

Measurements made in area immediately 
after dredge moved out of area 
Headspace sample 
Measurements to be made at areas with 
relatively high levels of PCB contamination 
One blank included per shipment of samples 
to off-site laboratory 



There is a practical limit to the size of the flux chamber. Therefore, it is necessary to 

make a series of flux measurements to assess the spatial variability in emissions for a given 

source. These data allow estimation of an emission rate with a known confidence limit; i.e., a set 

of emission flux (mass/time-area) measurements are necessary to estimate an emission rate 

(massltime) for an entire source. Repeated measurements at a given location can be performed to 

assess temporal variability. 

The testing procedures used during this study were based on the EPA User's Guide for 

flux chamber monitoring prepared by URS (Radian) for the U.S. EPA in the 1980's. A boat was 

used to access the sampling points, both at the dredge barge and at the CDF. The flux chamber 

was outfitted with a flotation system (i.e., inner tube from an automobile tire) and operated 

adjacent to the boat. Two flux chambers were operated simultaneously for some sources. The 

generic sampling procedure was as follows: 

• Move equipment to the location to be sampled; 

• Begin sweep air flow; 

• Record time, meteorological conditions, and temperatures; 

• Place clean enclosure on emitting surface; 

• Monitor flowrates and note when steady-state concentrations are reached; 

• Record air temperature inside the chamber; 

• Collect samples; 

• Remove enclosure; and 

• Decontaminate enclosure prior to next use. 

The flux chamber was operated at a sweep airflow rate of 5 liters per minute (0.005 

m3/min). It typically takes three to four residence times before steady-state concentrations are 

reached inside the chamber and sampling can be initiated. The residence time,'!:, is defined as the 

chamber volume divided by the sweep air flow rate. For this study, the volume of the flux 

chambers was 30 liters, so steady state conditions were reached after 24 minutes [(30/5) x 4 = 
24]. Sample collection began 24 minutes after the start of each run and samples were collected 

over a period of 60 to 120 minutes. 
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2.2.2 Air Samples 
Once steady state concentrations were achieved inside the flux chamber atmosphere, the 

PCB samples were collected. The samples were collected through one of two sample ports at the 

top of the flux chamber. Each sample port consisted of a perforated sampling tube extending 

about six inches into the flux chamber headspace to ensure a representative sample. 

PCB samples were collected using about 40g of XAD resin contained within a standard 

glass trap used in stack sampling by modified method S (MMS). The inlet to the glass trap was 

connected to the flux chamber sample port using teflon tubing. A sampling pump was used to 

collect the PCB samples at a flowrate of approximately 2.S Umin. The flowrate was determined 

using a rotometer attached to the outlet of the PCB sampling apparatus. The samples typically 

ran for 60 minutes, yielding a total sample volume of ISO L. At the conclusion of the sampling, 

the glass trap was removed from the apparatus, wrapped in aluminum foil, and placed into a 

transport container. The transport container was labeled with all necessary sampling 

information. 

2.2.3 Source Samples 
Samples of the water, slurry, or other contaminated material under the flux chamber were 

collected as part of each emission flux test. Grab samples were collected from the surface 

immediately under the flux chamber, if this area could be accessed, or immediately adjacent to 

the flux chamber, if the area under the chamber could not be accessed. The samples were 

collected in 12S-mL glass containers with minimal headspace present and stored on-site at 4°C. 

FWEC was responsible for the analysis of these samples. Results of these analyses are given in 

Attachment F. 

2.3 Description of Tests 
Each of the series of tests presented in Table L-l is described in the following 

subsections. Additional information may be found in the field data sheets (see Attachment B). 

2.3.1 Test Series A - Fresh Slurry 
The dredged sediments were placed into a hopper on the barge, mixed with recirculating 

water, and pumped about 1 kilometer to the CDF through a flexible pipe. While dredging was 

underway, slurry was continuously discharged into the CDF from the end of the pipe, suspended 

about two meters above the water surface. 
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Surface emission isolation flux chamber tests were performed on three samples of fresh 

slurry to determine the steady-state air emissions from exposed slurry and sediment within the 

CDF. Samples of fresh slurry were collected from the discharge end of the pipe using a 5-gallon 

plastic bucket fixed to the end of a pole. The samples were transferred to a galvanized metal 

wash basin that was approximately 0.5m (20 in) in diameter at its base and 0.6m (24 in) at its 

mouth. The depth of slurry in the basins was about 7.5 em (3 in), yielding a total volume of 

about 15 L (4 gal) of material. The percent solids content of the three batches of slurry appeared 

to vary, with the 2nd test (A2) having the highest solids content and the 3rd test (A3) having the 

lowest solids content. 

The flux chamber was placed within the wash basin with the bottom edge of the chamber 

beneath the liquid surface to seal the chamber. The tests were performed as described in section 

2.2. 

2.3.2 Test Series B - Water Cover Over Fresh Slurry 
This test series was performed to evaluate the effectiveness of a water cover at the CDF for 

reducing air emissions from the quiescent waste material. Immediately after the completion of 

test series A (see 2.3.1), the flux chambers were removed from the basins and 7.5 L (2 gal) of 

water from the harbor was slowly added to the slurry surface. The added water diluted the slurry 

and increased the depth of liquid in the basins by about 5 cm (2 in). The flux chamber was 

placed within the wash basin with the bottom edge of the chamber beneath the liquid surface to 

seal the chamber. The tests were performed as described in section 2.2. 

2.3.3 Test Series C - Sheen on Water Surface 
The emissions modeling performed by FWENC prior to the measurement program 

indicated that emissions from the CDF should be reduced by the oil sheen that forms on the 

water surface. The sheen serves as a floating cover or barrier to volatilization of the PCBs 

present in the underlying water. Surface emission isolation flux chamber tests were performed 

on three areas of floating sheet to determine the steady-state air emissions from areas covered by 

sheen within the CDF. During the initial days of dredging, a floating boom was used to contain 

the sheen around the area where slurry was discharged entered the CDF. The first two tests in 

the series (CI and C2) were performed simultaneously at adjacent locations within the boom 

about 10m from the discharge end of the pipe. Continued discharge of fresh slurry may have 

contributed to mixing of the material under the flux chamber during these two tests. 
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The third test in the series (C3) was performed the following day, by which time large 

volumes of slurry had been pumped to the CDF and a "sand bar" of sediment had formed. Test 

C3 was performed over a light sheen outside the boom in an area containing large amounts of 

sediment and not affected by the further discharge of fresh slurry. All three tests were performed 

from a small boat in the CDF. The flux chambers were floated next to the boat and the tests 

were performed as described in section 2.2. 

2.3.4 Test Series D - Water Surface Near Sheen 
This series of tests was performed to determine if the emissions modeling was correct in 

predicting that the air emissions from water surfaces near a floating oil sheen are higher than air 

emissions from the oil sheen itself. Tests D 1 and D2 were performed consecutively at locations 

along the east wall of the CDF. Test Dl was performed about 4.5m (15 ft) away from the 

location of tests C3 and E3, near the area of light sheen. For Test D2, the flux chamber was 

moved another 3m (10 ft) away from the area of light sheen. Flux chamber testing and 

measurements were conducted as described in Section 2.2. 

2.3.5 Test Series E - Sheen + Surfactant 
This test series was conducted in conjunction with test series C. Immediately after the 

conclusion of tests CI, C2, and C3, a surfactant was introduced and the emission flux test 

repeated. Five to six squirts of surfactant from a hand-pump sprayer were introduced directly 

into the flux chamber through the pressure relief hole on the top of the chamber. The tests were 

as follows: 

• Test DI = Dawn surfactant added to Test Cl; 

• Test D2 = Biosolve surfactant added to Test C2; and 

• Test D3 = Simple Green surfactant added to Test C3. 

Flux chamber testing and measurements were conducted as described in Section 2.2. 

2.3.6 Test Series F - Moon Pool at Dredge Barge 
Dredging was conducted in a rectangular area called the moon pool, which was bounded 

on three sides by the barge and on the fourth side by a sediment fence. Surface emission 

isolation flux chamber tests were performed at four locations to determine the steady-state air 

emissions from water and sediment stirred-up by the dredging action. 
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The first two tests (PI and F2) were performed immediately after dredging concluded for 

the day on August 11 to avoid interfering with the movement of the dredge bucket. The two 

tests were performed simultaneously from the edge of the barge. Tests F3 and F4 were 

performed on August 14 while dredging was underway at the top of Cut 8. The two flux 

chambers were positioned adjacent to one another just within the sediment fence and outside the 

reach of the dredge bucket. In all cases, flux chamber testing and measurements were conducted 

as described in Section 2.2. 

2.3.7 Test Series G - Outside the Silt Fence at Dredge Barge 
This test series was performed to qualitatively evaluate the air emissions from the 

sediment plume outside the silt fence. Surface emission isolation flux chamber tests were 

performed at three locations to determine the steady-state air emissions from water and sediment 

stirred-up by the dredging action. The sediment plume and any associated emissions can also be 

estimated from water quality measurements performed by other contractors at the site, and these 

water quality measurements should provide much better plume definition than the limited 

number of air emission tests. 

The first test in the series, Fl, was conducted on August 11 at a location just outside the 

silt fence while dredging was underway. Moon pool test 02 was performed at a nearby location 

immediately after the conclusion of test Fl. Tests 02 and 03 were performed simultaneously at 

adjacent locations about 12m (40 ft) outside the site fence while dredging was underway. Test 

03 was performed at a slightly farther distance from the dredging than Test 02. In all cases, flux 

chamber testing and measurements were conducted as described in Section 2.2. 

2.3.8 Test Series H - Hopper I Grizzly Screen 
The dredged material was placed into a large hopper, where a grate (i.e., the grizzly) was 

used to remove large objects. The material that passed the grizzly was mixed with water and 

pumped to the CDF. The hopper was not suited for flux chamber testing, so an alternative 

approach was employed. A sampling line was extended down into the hopper to a level 10 to 15 

cm (4 to 6 in) below the grizzly and a "headspace" sample within the hopper was collected while 

dredging was underway and the hopper was being used. Three "headspace" samples were 

collected. 
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2.3.9 Test Series I - Mud Flat in Harbor 
The mud flats along the Acushnet River at the extreme north end of the harbor include 

areas that are heavily contaminated with PCBs. Surface emission isolation flux chamber tests 

were performed at three locations to determine the steady-state air emissions from contaminated 

soils. The samples were collected for comparison to the fresh slurry tested in test series A. 

The three sampling locations were selected from a map provided by FWENC showing 

the results of shallow soil borings collected during a previous sampling effort this year. The tests 

were as follows: 

• Test II = Soil boring SB-657, which contains 15,500 ppmw (dry) total aroclors at the 
0-1 ft depth; 

• Test 12 = Soil boring SB-602, which contains 9,500 ppmw (dry) total aroclors at the 
0-1 ft depth; and 

• Test I3 = Soil boring SB-650, which contains 16,600 ppmw (dry) total aroclors at the 
1-2 ft depth. 

The sampling locations are shown in Figure L-l. The sampling iocations are close together and 

the survey markers were no longer present at some locations, so it was difficult to tell if locations 

12 and I3 were at the soil borings identified above. Test I3 was performed about 2.5m (8 ft) from 

the water's edge and test 12 was performed another 2.5m (8 ft) further inland. 

All three tests were performed in areas that were wet and muddy, with lots of organic 

matter in the soil. Some vegetation was removed to allow the flux chamber to be placed onto the 

location and worked into the ground to effect a good seal. The flux chamber testing and 

measurements were conducted as described in Section 2.2. 

2.4 Analytical Procedures 
All air samples were shipped to Alta Analytical Laboratory (Alta) in El Dorado Hills, CA 

for analysis. Alta maintains USACE validation. The PCB analysis was performed using high 

resolution gas chromatography with high resolution gas spectromery (HRGCMS)(mass 

resolution ~10,OOO) operating in selected ion (SIM) mode for total PCB homologue groups and 

30 individual PCB congeners. The samples were extracted within 10 days of the date sampled 

and the extracts were analyzed within 40 days of extraction. 
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All liquid and solid samples were turned over to FWENC for compositing and off-site 

analysis for PCBs. The results of these analyses are shown in Attachment F. 

2.5 Calibration Procedures 
Rotometers were used to maintained sample and sweep air flow. The calibrations of the 

rotometers were completed at the URS Austin laboratory, prior to shipment to the field. Using 

these calibration data, URS calculated sample flows. The results of the various calibrations that 

were performed are summarized in Section 5 along with other quality control results. 

2.6 Sample Handling and Chain of Custody Procedures 
Upon completion of the collection of each field sample, the sample was labeled with the 

project sample number (e.g., URS AI). The project sample number, along with the date, time, 

location, and test number were recorded in the master data logbook. The samples were 

decontaminated, if needed, and taken out of the exclusion zone. The samples were then packed 

for shipment and chain-of-custody forms were filled out to accompany the samples. 
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3.0 Results 

This section presents the summarized results of the field measurements, with the 

exception of the results of QC checks, which are presented in Section 5. 

3.1 Summary of Tests 
The key information for the 27 flux chamber tests is summarized in Table L-2. The 

master logbook and the individual field data sheets may be found in Attachments A and B, 

respecti vel y. 

3.2 Measured Mass of PCBs 
The exhaust gas from the flux chamber was passed through XAD resin for subsequent 

off-site analysis of PCBs. These data are presented in Table L-3 along with the total volume of 

air drawn through the sorbent. The average concentration (nglm3) of PCBs within the flux 

chamber can be calculated by dividing the mass of PCBs in ng by the sample size in m3. The 

laboratory analytical summary is Attachment C to this report. 

3.3 Calculated Emission Fluxes 
Emission fluxes for each of the flux chamber tests are given in Table L-4. The emission 

fluxes for each test were calculated as follows: 

where: 

E= (C)(Q) 
A 

E = emission flux (J..lglm2 
- min); 

C = concentration (J..lglm3); 
Q = sweep air flow rate (m3/min); and 
A = surface area (m2

). 

For all of the flux chamber tests, the sweep air flow rate was 5 Umin (0.005 m3/min) and 

the surface area of source material that was monitored was 0.13 m2
• Therefore, the above 

equation reduces to: E = (0.038)(C). 

Note that the samples collected from the hopper are reported in Table L-4 as a 

concentration (nglm\ rather than as an emission flux. As discussed in Section 2, these samples 

are a headspace concentration of the air within the hopper. 
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Test IDa 
Al 
A2 
A3 
BI 
B2 
B3 
Cl 

C2 

C3 
01 
02 
EI 
E2 
E3 
PI 

F2 

F3 

P4 

GI 

G2 
G3 
HI 

H2 

Sample No. Date 
URS A16 IS-Aug 
URS AI7 IS-Aug 
URS AI8 IS-Aug 
URS A19 IS-Aug 
URSA20 15-Aug 
URS A21 15-Aug 
URS AIO I4-Aug 

URS All 14-Aug 

URS A23 15-Aug 
URS A22 15-Aug 
DRS A25 I5-Aug 
URS A12 14-Au~ 

URS Al3 14-Aug 
URS A24 IS-Aug 
URSA8 II-Aug 

URSA9 II-Aug 

URS A14 14-Aug 

URS A15 14-Aug 

URSA7 II-Aug 

URS A26 16-Aug 
URS A27 16-Aug 
URSA4 10-Aug 

H2 ll-Aug 

Table L-2. Summary of Flux Chamber Tests 

Duration of 
Sample 

Collection 
Test Type Location (min) Comments 

Presh Slurry COP 66 Slurry appears to be about 5% solids. 
Presh Slurry COP 65 Highest solids loading of the three slurry samples. 
Presh Slurr_y COP 64 Lowest solids loading_of the three slurry samples. 

Slurry + water COF 60 Two in. layer of harbor water added to At. 
Slurry + water COP 60 Two in. layer of harbor water added to A2. 
Slurry + water COP 60 Two in. layer of harbor water added to A3. 

Sheen COP 60 Sample collected within boom 50 ft. from 
discharge end of pipe , 

Sheen COP 60 Sample collected within boom 50 f1. from 
I 

discharge end of pipe 
Sheen COF 62 Sam~e collected in area of sediment "sand bar" 

Water near sheen COP 63 Sample collected 15 ft. from location C3. 
Water near sheen COF 60 Sample collected 25 ft. from location C3. 

Sheen + surfactant COF 60 Same location as Cl. Surfactant = dawn. 
Sheen + surfactant COP 60 Same location as C2. Surfactant = biosolve. 
Sheen + surfactant COP 60 Same location as C3. Surfactant = sim{!le green 

Moon pool Barge 60 Sample collected on starboard side. 10 ft. from 
aft. starboard comer of moon pool 

Moon pool Barge 60 Sample collected on starboard side. 25 ft. from 
aft. starboard comer of moon pool I 

Moon pool Barge 60 Sample collected on starboard side at fore. I 

starboard comer of moon pool. I 

Moon pool Barge 60 Sample collected on starboard side at fore, I 
I 

starboard comer of moon pool. just beyond 
location F3. 

Outside Silt Pence Barge 60 Sample collected just outside silt fence on 
starboard side of moon pool 

Outside Silt Fence Barge 60 Sample collected about 40 f1. from silt fence. 
Outside Silt Pence Barge 60 Sample collected about 47 f1. from silt fence. 
Hopper I Grizzly Barge 53 Start/Stop over 120 minute period. Dredging 

cycle = 1 bucket every 4-5 min 
Hopper I Grizzly BatXe 46 Start/Stop over 125 minute period 
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Table L-2. Summary of Flux Chamber Tests (Continued) 

Test IDa Sample No. Date 
H3 URSA6 ll-Aug 
11 URSA1 8-Aug 
12 URSA2 8-Au~ 

13 URSA3 8-Aug 

a A = Fresh slurry 
B = Water cover over fresh slurry 
C = Sheen on water surface 
D = Water surface near sheen 
E = Sheen plus surfactant 
F = Moon pool at dredge barge 
G = Outside the silt fence at dredge barge 
H = Hopper/grizzly screen 
I = Mud flat in harbor 

Duration of 
Sample 

Collection 
Test Type Location (min) 

Hopper I Grizzly Barge 43 Continuous sample 
Mud flat Along river 128 Location SB-657 
Mud flat Along river 120 Location SB-602 
Mud flat Along river 120 Location SB-650 

Comments 
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Table L-3. Measured Values from Flux Chamber Tests 

Mass of Analyte (ng) 

Congener TestAl TestA2 Test A3 Test Bl Test B2 Test B3 
Fresh Fresh Fresh Water + Water + Water + 
Slurry Slurry Slur l1 Slurry Slurry Slurry 

Sample size (m j
) 0.162 0.201 0.177 0.148 0.187 0.169 

PCB-8 450 1,800 2,400 230 1,600 1,700 
PCB-18 470 1,600 2,900 240 1,900 2,200 
PCB-28 130 380 610 110 690 880 
PCB-44 88 190 260 88 250 430 
PCB-52 160 370 520 140 450 740 
PCB-66 3.9 9.4 -- 7.2 15 21 

PCB-77, PCB-81 -- -- -- -- -- --
PCB-90/101 9.4 21 22 14 32 47 

PCB-118, PCB-123 -- -- -- -- 1.2 1.7 
PCB-105, PCB-1l4, -- -- -- -- -- --

PCB-126 
PCB-151 -- 1.0 1.2 -- 2.6 3.2 
PCB-128 -- -- -- -- -- --

PCB-l38 -- -- -- -- -- --
PCB-153 -- -- -- -- -- 1.3 

PCB-167, -156, -157, -- -- -- -- -- --
-169,-170,-180,-187, 
-189,-195,-206,-209 

Total mono-CB 37 250 200 12 120 91 
Total di-CB 1,400 5,900 7,400 700 5,000 5,300 
Total tri-CB 1,600 4,900 8,900 1,100 6,800 8,400 

Total tetra-CB 700 1,600 2,200 660 2,000 3,300 
Total penta-CB 66 120 160 79 280 470 
Total hexa-CB 3.7 7.7 9.2 6.4 12 5.5 
Total hepta-CB -- -- -- -- -- --
Total Oeta CB -- -- -- -- -- --
Total Non-CB -- -- -- -- -- --

Total PCBs 3,810 12,800 18,900 2,560 14,200 17,600 

" __ " = Not detectedTable L-3. Continued 

Test Cl Test C2 Test C3 

Sheen Sheen Sheen 
0.199 0.142 0.154 

2,800 1,800 710 
2,000 1,100 840 
360 160 100 
150 75 93 
290 120 170 
6.8 3.7 1.6 
-- -- --

8.5 -- 4.2 
-- -- --
-- -- --

-- -- --
-- -- --
-- -- --

! -- -- --
-- -- --

I 

I 

620 460 49 
9,700 6,400 2,200 
5,500 2,900 2,300 : 

1,300 580 680 
59 28 74 
2.7 1.5 1.1 

-- -- --
-- -- --
-- -- --

17,200 10,400 5,300 
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Congener 

Sample size (m3
) 

PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 

PCB-77, PCB-81 
PCB-90/101 

PCB-118. PCB-123 
PCB-105. PCB-114. 

PCB-126 
PCB-151 
PCB-128 
PCB-I38 
PCB-I53 

PCB-I67. -156. -157. 
-169.-170.-180.-187. 
-189. -195. -206, -209 

Total mono-CB 
Total di-CB 
Total tri-CB 

Total tetra-CB 
Total ~nta-CB 
Total hexa-CB 
Total hepta-CB 
Total Octa CB 
Total Non-CB 

Total PCBs 

.. --" = Not detected 

Table L-3. Measured Values from Flux Chamber Tests (Continued) 

Mass of Analyte (ng) 
TestDl TestD2 TestEl TestE2 TestE3 Test Fl TestF2 
Water Water Sheen + Sheen + Sheen + 

Near Sheen Near Sheen Surfactant Surfactant Surfactant Moon Pool Moon Pool 
0.187 0.178 0.195 0.142 0.149 0.148 0.157 

680 650 3,900 2,000 280 31 120 
810 1,100 2,600 1,600 520 42 140 
290 280 650 320 200 14 62 
120 140 240 140 92 9.8 36 
210 230 420 250 160 28 78 
6.9 6.9 14 7.9 2.2 1.9 9.7 
-- -- -- -- -- -- --
16 16 17 9.2 7.8 3.3 17 
-- -- -- -- -- -- --
-- -- -- -- -- -- --

-- -- -- -- -- -- 1.2 
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

90 46 670 380 9.3 -- 4.3 
2.300 2.000 13.000 6.600 820 64 290 
2.800 3,400 8.000 4,400 2.000 140 520 
920 1.000 2.000 1.200 670 110 340 
130 160 110 64 90 16 76 
3.6 3.4 5.1 2.4 1.9 1.5 8.3 
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

6.240 6.610 23.800 12.600 3.590 332 1.240 

Test F3 Test F4 

Moon Pool Moon Pool 
0.195 0.142 

440 360 
460 470 
230 130 
140 91 
230 160 
11 2.7 j 
-- --
16 5.8 

. -- --
-- --

j 
i -- --

-- -- ! 

-- --
-- --
-- --

29 17 
1,400 1.100 
2.000 1.600 I 

1.000 690 
100 47 
5.9 1.6 
-- --
-- --
-- --

4,530 3,460 



r 
~ 

Congener 

Sample size (m3
) 

PCB-S 
PCB-IS 
PCB-28 
PCB-44 
PCB-52 
PCB-66 

PCB-77, PCB-81 
PCB-90/101 

PCB-1l8, PCB-123 
PCB-105, PCB-114, 

PCB-126 
PCB-151 
PCB-128 
PCB-13S 
PCB-153 

PCB-167, -156, -157, 
-169, -170, -ISO, -IS7, 
-189,-195,-206,-209 

Total mono-CB 
Total di-CB 
Total tri-CB 

Total tetra-CB 
Total penta-CB 
Total hexa-CB 
Total hepta-CB 
Total Octa CB 
Total Non-CB 

Total PCBs. 

It __ " = Not detected 

Table L-3. Measured Values from Flux Chamber Tests (Continued) 

Mass of Analyte (ng) 
Test Gl Test G2 Test G3 TestHl TestH2 TestH3 TestIl 
Outside Outside Outside 

Silt Fence Silt Fence Silt Fence Hopper Hopper Hopper Mud Flat 
0.163 0.164 0.191 0.lS5 0.203 0.150 0.315 

41 94 Sl 57 120 120 15 
6S 130 110 57 160 150 160 
27 90 68 2.7 5 11 280 
20 28 39 3.2 11 19 370 
49 45 62 9.4 29 46 640 
5.7 5.4 3.8 -- -- -- --
-- -- -- -- -- -- --

5.9 11 9.5 -- -- -- 50 
-- -- -- -- -- -- 1.5 
-- -- -- -- -- -- --

-- -- -- -- -- -- 3.2 
-- -- -- -- -- -- --
-- -- -- -- -- -- 1.4 
-- -- -- -- -- -- 1.4 
-- -- -- -- -- -- --

2.3 -- -- 8.4 22 16 --
SO 310 270 210 420 370 170 

230 600 500 130 320 360 1,600 
200 220 290 33 100 160 2,SOO 
27 76 SO 1.2 3.4 10 320 
2.2 -- -- -- -- -- 27 
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

542 1,210 1,140 383 S65 916 4,920 

Test 12 Test 13 

Mud Flat Mud Flat 
0.370 0.352 

S4 25 
140 66 i 

71 32 
22 13 
93 51 
2.5 --

-- --
3.6 2.1 
-- --
-- --

-- --
-- --

-- --
-- --
-- --

I 

7.7 --
350 120 
5S0 270 
310 170 
23 14 
1.6 --
-- --
-- --
-- --

1,270 574 
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N 
V\ 

Congener 

PCB-8 
PCB-i8 
PCB-28 
PCB-44 
PCB-52 
PCB-66 

PCB-77, PCB-81 
PCB-901l01 

PCB-l 18, PCB-123 
PCB-lOS, PCB-l 14, 

PCB-126 
PCB-151 
PCB-128 
PCB-l38 
PCB-153 

PCB-167, -156, -157, 
-169, -170, -180, -187, 
-189, -195, -206, -209 

Total mono-CB 
Total di-CB 
Total tri-CB 

Total tetra-CB 
Totalpenta-CB 
Total hexa-CB 
Total hepta-CB 
Total Octa CB 
Total Non-CB 

Total PCBs 
"--" :;:: Not calculated 

Test Al TestA2 
Fresh Fresh 
Slurry Slurrr 

110 340 
110 310 
31 73 
21 36 
38 71 
0.9 1.8 
-- --

2.2 4.0 
-- --
-- --

-- 0.2 
-- --
-- --
-- --
-- --

8.8 48 
330 1,100 
380 940 
170 310 
16 23 
0.9 1.5 

-- --
-- --
-- --

901 2,440 

Table L-4. Measured Emission Fluxes 

Measured Emission Flux by Test (nglm;£ -min) 

TestA3 Test BI Test B2 Test B3 Test CI Test C2 Test C3 
Fresh Water + Water + Water + 
Slurry Slurry Slurry Slurry Sheen Sheen Sheen 

520 60 330 390 540 490 180 
630 62 390 500 390 300 210 
130 29 140 200 70 43 25 
56 23 52 98 29 20 23 
110 36 93 170 56 32 42 
-- 1.9 3.1 4.8 1.3 1.0 0.4 
-- -- -- -- -- -- --

4.8 3.6 6.6 11 1.6 -- 1.0 
-- -- 0.2 0.4 -- -- --
-- -- -- -- -- -- --

0.3 -- 0.5 0.7 -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- 0.3 -- -- --
-- -- -- -- -- -- --

43 3.1 25 21 120 120 12 
1,600 180 1,000 1,200 1,900 1,700 550 
1,900 290 1,400 1,900 1,100 780 570 
480 170 410 750 250 160 170 
35 21 58 110 11 7.6 18 
2.0 1.7 2.5 1.2 0.5 0.4 0.3 

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

4,090 666 2,930 3,990 3,320 2,800 1,320 



l' 
I 

tv 
0\ 

Congener 

PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 

PCB-77. PCB-81 
PCB-90/101 

PCB-1l8. PCB-123 
PCB-105, PCB-1l4. 

PCB-126 
PCB-151 
PCB-128 
PCB-138 
PCB-153 

PCB-167. -156. -157. 
-169. -170. -180. -187. 
-189.-195,-206,-209 

Total mono-CB 
Total di-CB 
Total tri-CB 

Total tetra-CB 
Total penta-CB 
Total hexa-CB 
Total hepta-CB 
Total Octa CB 
Total Non-CB 

Total PCBs 
--

"--" = Not calculated 

TestDl 
Water 

Near Sheen 
140 
170 
60 
25 
43 
1.4 
--

3.3 
--
--

--
--
--
--
--

18 
470 
580 
190 
27 
0.7 
--
--
--

,-----1.280 

Table L-4. Measured Emission Fluxes(Continued) 

Measured Emission Flux by Test (nglml-min) 
Test D2 Test El TestE2 Test E3 Test F1 Test F2 Test F3 Test F4 
Water Sheen + Sheen + Sheen + 

Near Sheen Surfactant Surfactant Surfactant Moon Pool Moon Pool Moon Pool Moon Pool I 

140 770 540 72 8.1 29 87 97 I 

240 510 430 130 11 34 91 130 
60 130 86 52 3.6 15 45 35 I 

30 47 38 24 2.6 8.8 28 25 
50 83 68 41 7.3 19 45 43 
1.5 2.8 2.1 0.6 0.5 2.4 2.2 0.7 
-- -- -- -- -- -- -- --

3.5 3.4 2.5 2.0 0.9 4.2 3.2 1.6 
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

-- -- -- -- -- 0.3 -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

9.9 130 100 2.4 -- 1.1 5.7 4.6 
430 2.600 1.800 210 17 71 280 300 
730 1.600 1.200 520 36 130 400 430 
220 400 320 170 29 83 200 190 
34 22 17 23 4.2 19 20 13 
0.7 1.0 0.6 0.5 0.4 2.0 1.2 0.4 
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

1,430 4.700 3,420 925 86.3 303 896 934 



t;'"' 
N 
-...l 

Congener 

PCB-8 
PCB-18 
PCB-28 
PCB-44 
PCB-52 
PCB-66 

PCB-77. PCB-81 
PCB-90/101 

PCB-U8. PCB-I23 
PCB-lOS. PCB-114. 

PCB-126 
PCB-I51 
PCB-128 
PCB-138 
PCB-I53 

PCB-167. -156. -157. 
-169.-170.-180.-187. 
-189.-195.-206.-209 

Total mono-CB 
Total di-CB 
Total tri-CB 

Total tetra-CB 
Total penta-CB 
Total hexa-CB 
Total hepta-CB 
Total Octa CB 
Total Non-CB 

Total PCBs 

"--" = Not calculated 

TestGI 
Outside 

Silt Fence 
9.6 
16 
6.4 
4.7 
12 
1.3 

--
1.4 
--
--

--
--
--
--
--

0.5 
19 
54 
47 
6.4 
0.5 

--
--
--

127 

Table L-4 Measured Emission Fluxes (Continued) 

Measured Emission Flux by Test (ng/m:l-min) 
Test G2 Test G3 Test HI Test H2 Test H3 Test 11 Test 12 Test 13 
Outside Outside Hopper Hopper Hopper 

Silt Fence Silt Fence (ng/mJ) (ng/mJ) (nglmJ) Mud Flat Mud Flat Mud Flat ! 

22 16 308 592 798 1.8 8.7 2.7 
30 22 308 789 998 20 14 7.2 
21 14 14.6 24.7 73.2 34 7.4 3.5 
6.6 7.9 17.3 54.3 126 45 2.3 1.4 
10 12 50.7 143 306 78 9.7 5.6 
1.3 0.8 -- -- -- -- 0.3 --
-- -- -- -- -- -- -- -- I 

2.6 1.9 -- -- -- 6.1 0.4 0.2 
-- -- -- -- -- 0.2 -- --
-- -- -- -- -- -- -- --

-- -- -- -- -- 0.4 -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- 0.2 -- --
-- -- -- -- -- 0.2 -- --
-- -- -- -- -- -- -- --

-- -- 45.3 108 106 -- 0.8 --
73 54 1.130 2.070 2,460 21 36 13 
140 100 702 1.580 2.400 200 60 30 
52 58 178 493 1.060 340 32 19 
18 16 6.5 16.8 66.5 39 2.4 1.5 
-- -- -- -- -- 3.3 0.2 --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

282 
-

_ 230 2.070 4.270 6.100 600 132 62.7 



4.0 Discussion of Results 

This section contains a brief discussion of the results presented in Section 3. The general 

analytical results are discussed first, followed by a discussion of each test series, and the total 

estimated emission rate from the CDP and from the dredge barge. A discussion of the data 

limitations also is included. 

4.1 Analytical Results 
Polychlorinated biphenyls (PCBs) are aromatic compounds containing two benzene rings 

with one or more substituent chlorine atoms. There are 209 individual chlorinated chemicals 

(known as congeners). PCBs include compounds with a range of molecular weights, so they 

exhibit a range of physical properties. They exist at room temperature as oily liquids or solids. 

PCBs have no odor. Some commercial PCB mixtures are known in the United States by their 

industrial trade name, Aroclor. 

The samples were analyzed for 30 individual PCB congeners and for class totals, based 

on the number of chlorine atoms present in the molecule (e.g., di-substituted, tri-substituted). 

Because they represent al1 209 possible congeners, the class totals typical1y exceed the sum of 

the 30 individual PCB congeners on the target analyte list. The PCB congeners chosen by the 

project team include the combined NOAA and WHO list of 28 congeners. The congener number 

and IUPAC name for each of the 30 target analytes are shown in Table L-5 (all tables appear at 

the end of the section). 

All of the emission flux samples had a similar composition of PCB congeners. Di-, tri-, 

and tetra-substituted chlorinated biphenyls (CBs) were the most common PCBs in each sample. 

Lesser amounts of mono-, penta-, and hex a-substituted CBs also were present in most of the 

samples. 

4.2 Results by Test Series 

4.2.1 Test Series A - Fresh Slurry 
Flux chamber tests were performed on three samples of fresh slurry to determine the 

steady-state emissions of this material. No floating sheen or phase separation was observed for 

any of the tests. All three samples contained a similar composition of PCB congeners. Di-, tri-, 

and tetra-substituted chlorinated biphenyls (CBs) were the most common PCBs in each sample. 

Lesser amounts of mono-, penta-, and hex a-substituted CBs also were present in each sample. 
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The largest emission flux for any single congener in this test series was 630 ng/m2 -min 

for PCB-I8 (a tri-chlorinated congener) in test A3. 

Tests A2 and A3 exhibited a similar range of emission fluxes with the values generally 

being within a factor of 2x between the two samples. Test Al had lower emission fluxes, 

roughly 113 of the emission fluxes measured for test A2 and 115 of those for test A3. The 

variability in emissions is thought to be due to the short-tenn variability in the contaminant level 

of the slurry being discharged from the pipe. 

The floating boom within the CDF was constructed of 20 floats, each of which was 3m 

(10 ft) in length. Taking the overlap between floats into account, the circumference of the boom 

was about 50m (160 ft). The surface area enclosed within the boom is estimated to be 190 m2 

(2,000 ft2). If this entire area was covered with fresh slurry, the emission rate could be as high as 

120 J..lg/min for PCB-18 and 780 J..lg/min for total PCBs (based on the results from test A3). If 

maintained for 24 hours, this emission rate is equivalent to 0.17 g/day of PCB-18 and 1.1 g/day 

of total PCBs. 

4.2.2 Test Series B - Water Cover Over Fresh Slurry 
A series of tests were perfonned to measure the reduction in emissions after a 5 cm (2 in) 

water layer was added over the fresh slurry. The % control efficiency for each test pair is shown 

in Table L-6. In general, the addition of a water layer did not achieve a significant reduction in 

emissions. The average emission flux for the three tests of fresh slurry was actually 2% lower 

than the average emission flux for the three tests after addition of water (2,480 versus 2,530 

ng/m2-min). The individual tests exhibited some variability in results. Test BI showed that total 

PCB air emissions were reduced by 26%, whereas test B2 showed an increase in total PCB air 

emissions of 20% and test B3 had essentially no change versus the fresh slurry before the 

addition of water. The original slurry had a relatively low solids content and the addition of 

water served primarily to further dilute the slurry. 

4.2.3 Test Series C -Sheen on Water Surface 
Three tests were perfonned to measure the emission flux from sheen floating on the water 

surface within cell I of the CDF. The first two tests, CI and C2, were performed at adjacent 

locations. As expected, the results for these two tests were equivalent. The same congeners 

were found in each sample and the measured emission flux for each congener and class total 

generally agreed within ±20%. The water surface during these two tests was covered by a foam 

or froth reSUlting from the nearby discharge of fresh slurry. The third test, C3, was perfonned 
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near an area of exposed sediment (i.e., a "sand bar"). The measured emission flux at this location 

was a factor of 2x to 3x lower than the emission flux measured during tests Cl and C2. 

The emission fluxes for the sheen were comparable to the emission fluxes measured for 

the fresh slurry and for the fresh slurry with added water. The average emission flux for the 

three tests on sheen was 2,480 nglm2 -min, the same as the average emission flux for the three 

tests perfonned with fresh slurry. This suggests the sheen contains PCB's dissolved in oil. For 

estimating the total emission rate for the CDF, it may not be necessary to differentiate between 

areas of fresh slurry and areas covered by sheen. 

The total surface area within the CDF covered by sheen varied over the course of testing. 

During the initial days of dredging, the sheen appeared to be largely contained within the floating 

boom. During the subsequent days of dredging, however, the area within the boom filled with 

sediment and the boom became less effective at containing the discharged slurry. A large sheen 

developed outside the boom and, at times, covered an area of several hundred square meters. 

4.2.4 Test Series D - Water Surface Near Sheen 
Two tests were perfonned to measure the emission flux from the water surface near areas 

of sheen to evaluate the effects of a sheen on air emissions. The two tests were perfonned at 

differing distances from the nearest layer of sheen, but the measured emission fluxes are 

essentially identical. As shown in Table L-4, the results for tests Dl and D2 agree even more 

closely with one another than the tests CI and C2 where the flux chambers were positioned side

by-side. This suggests that the spatial variability in the emission flux from the water surface 

within cell 1 of the CDP is not large. 

The measured emission fluxes for this test series are compared in Table L-7 with the 

results from the measurements made over sheen. In general, the measured emission fluxes of 

total PCBs from the water surface near sheen are about 45% lower than the measured emission 

fluxes from the sheen itself. The measurements over the water surface had reduced emissions of 

mono-, di-, and tri-substituted CBs, but higher emissions of the heavier classes of PCBs. 

The two tests, DI and D2, were conducted near the location of test C3 and at roughly the 

same time. If the comparison is limited to just this one measurement over sheen, the measured 

emission fluxes from the water surface are essentially identical to the measured emission fluxes 

from sheen. For example, the emission flux of total PCBs for test C3 was 1,320 nglm2 -min 

versus emission fluxes of 1,280 and 1,430 nglm2-min for tests Dl and D2, respectively. 
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The data suggest that the hypothesis is incorrect and that the areas of sheen may not act 

as a barrier to air emissions. 

Cell 1 of the CDF has dimensions of 122m (400 ft) by 73m (240 ft), giving a total surface 

area of 8,900 m2 (96,000 ft2
). If this entire area were water cover over fresh slurry, the emission 

rate could be as high as 2,100 f.lg/min for PCB-18 and 12,700 f.lg/min for total PCBs (based on 

the results from test D2). If maintained for 24 hours, this emission rate is equivalent to 3.1 glday 

of PCB-18 and 18 g/day of total PCBs. 

During the testing performed at the CDF, it was estimated that fresh slurry covered an 

area of 190 m2
, so the total area covered by water was 8,700 m2

. Given the large surface area of 

this source and the relatively high emission flux that was measured, it would have been 

preferable to have conducted additional emission flux measurements of this source to better 

characterize the average emission flux and the spatial distribution of emissions. 

4.2.5 Test Series E - Sheen + Surfactant 
One test was performed with each of three different surfactants to measure the 

effectiveness of the surfactants in reducing air emissions. As noted above, areas with sheen had 

higher emission fluxes than adjacent areas without sheen, so removal of the sheen by a surfactant 

should reduce the measured emission flux. The tests were performed by adding surfactant to the 

flux chambers immediately after the end of each test in test series C. The % control efficiency 

for each test pair is shown in Table L-S. The most effective surfactant at achieving emissions 

reduction was simple green, which showed an average reduction of 30% in air emissions for 

post-application versus pre-application. 

There was an increase in air emissions after the addition of the other two surfactants: 

Dawn and Biosolve. Even for the Simple Green, there were reduced emissions of mono-, di-, and 

tri-substituted CBs, but higher emissions of the heavier classes of PCBs than for the pre

application test. It is possible that the tests of Dawn and Biosolve were affected by changes in 

contaminant level of fresh slurry added to the boom area during the performance of the tests. An 

increase in PCB level in the fresh slurry could have increased the emission flux in the boom area 

and masked any reduction in emissions caused by the addition of surfactant. As previously 

noted, tests C3 and E3 (i.e., Simple Green) were performed outside the range of influence of the 

discharge end of the pipe. 
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4.2.6 Test Series F - Moon Pool at Dredge Barge 
Four tests were perfonned within the moon pool at the dredge barge. Tests FI and F2 

were conducted immediately after dredging had been completed on August 11. Tests F3 and F4 

were conducted while dredging was underway on August 14. All four tests showed a similar 

composition of PCBs. The measured emission flux of total PCBs was: 

Total PCBs 
Test (ng!m2.min) 
FI 86.3 
F2 303 
F3 896 
F4 934 

The variability between the results of test FI and test F2 indicates that there may be 

significant spatial variability in emissions across the moon pool. Furthennore, it appears that the 

emission flux was much higher during active dredging than in the hour immediately after 

dredging had been completed for the day, assuming the level of contamination in both cells was 

roughly equivalent. 

The emission fluxes measured at the moon pool were significantly lower than the 

emission fluxes measured for fresh sediment (test series A) and for sheen (test series B) at the 

CDF. It is thought that the water within the moon pool acts to reduce air emissions from the 

sediments stirred up from the harbor bottom. 

The moon pool was roughly 7.6m (25 ft) by 9m (30 ft). The total area within the silt 

fence is estimated to be 85 m2 (915 ft2
). The data from tests F3 and F4 indicate that the emission 

flux of total PCBs from the moon pool during dredging were approximately 78 J,lg/min. 

4.2.7 Test Series G - Outside the Silt Fence at Dredge Barge 
Three tests were perfonned outside the silt fence of the moon pool at the dredge barge. 

Test G 1 was conducted immediately outside the silt fence during dredging, just before tests FI 

and F2 were conducted on August 11. Tests G2 and G3 were conducted on August 16 from a 

boat some distance from the silt fence during dredging. The measured emission flux of total 

PCBs was: 
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Total PCBs 
Test (ng/m2 -min) 
Gl 127 
G2 282 
G3 230 

The results from test G 1 were comparable to the results from tests Fl and F2, indicating 

that the emission flux immediately on either side of the silt fence was the same. 

The area of the plume outside the silt fence is not known. The measurements in the boat 

were made about 15m away from the silt fence, so it is safe to assume that the plume is at least 

15m by 10m (the width of the moon pool), or 150 m2
• If so, the emission flux of total PCBs 

from this area during dredging was approximately 38 J.lg/min. 

4.2.8 Test Series H - Hopper I Grizzly at Dredge Barge 
Three headspace samples were collected from the hopper at the dredge barge. The 

measured concentration of total PCBs was: 

Estimated 
Total PCBs Emission Rate 

Test (ng/m3
) (J.L2Imin) 

HI 2,070 10 
H2 4,270 20 
H3 6,100 30 

The volume of the hopper below the grizzly screen is estimated to be 72 m3 (3m x 6m x 

4m in height). This volume is large relative to the volume of the dredge bucket. An air emission 

rate can be estimated for the hopper by multiplying the measured headspace concentration by the 

volume of the hopper by the number of times per hour the air within the hopper is purged out 

from dredged material, wind, and other factors. The emission rates shown above were calculated 

assuming the hopper air is purged out once every 15 minutes. 
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4.2.9 Test Series I - Mud Flat in Harbor 
Three tests were perfonned at areas known to be contaminated with relatively high levels 

of PCBs. The measured emission flux of total PCBs was: 

Total PCBs 
Test (n2/ml-min) 
II 600 
12 132 
13 62.7 

These emission fluxes are low compared with the average emission flux measured from 

fresh slurry during test series A (2,480 ng/m2 -min). It is likely that the surface soil in the mud 

flat has been depleted of PCBs over time via volatilization. 

The spatial variability in air emissions at the mud flat is expected to be very large, based 

on the existing PCBs in soils data. No attempt was made to estimate an overall emission rate for 

the mud flat area. 

4.3 Estimated Emission Rate from the CDF and Dredge Barge 
The estimated emission rate of total PCBs from the CDF and from the dredge barge are 

shown in Table L-9. The emission rate of PCBs from the dredge barge is estimated to be 140 

J,lg/min, with about one-half of that amount coming from the moon pool. The emissions from the 

dredge bucket itself are assumed to be zero. The emission rate of PCBs from the CDF is 

estimated to be 12,000 J,lg/min, with over 90% of that coming from the water surface of the CDF 

and only an insignificant fraction of the total emissions coming from the fresh slurry within the 

boom. 

Overall, the PCB emissions are dominated by the emissions from the water surface of the 

CDF. All of the other air emission sources are small relative to this source. While other air 

emission sources had a larger emission flux, the surface area of these other sources is small 

relative to the nearly 8,700 m2 of the CDF. The CDF contained only clean water at the start of 

the study and it is likely that the relative contribution of the CDF to the total emissions would 

increase over time as more slurry is added. 

4.4 Limitations of the Data Set 
The purpose of this study was to measure the emission flux of PCBs during dredging 

operations. Only a very limited number of data points were collected for each emission source 
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associated with the dredging, so the absolute magnitude of each emission source can not be 

reported with confidence. Instead, the measurement data should be viewed as providing 

information about the relative strength of the various emission sources. 

Measurements were made during a one-week period when dredging operations were in a 

start-up mode. No attempt was made to determine the short-term or long-term variation in 

emissions from the various sources. The emission fluxes at the site may change with time. For 

example, emission fluxes from the dredge barge should vary as a function of the PCB 

concentration in the sediments being dredged. The emission fluxes from the CDF may change as 

the amount of sediments in the basin increases and as the average PCB level and % solids in the 

discharged material varies. 

It was not the objective of this study to characterize the local air quality. The data 

presented in this report do not directly address this issue, but the data set can be used as an input 

to an atmospheric dispersion model to estimate short-term and long-term ambient concentrations 

at various locations within the community. These data then could be compared with existing 

regulatory and health standards as part of an air pathway assessment. 
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Table L-S. PCB Congener Number and IUPAC Naming Convention 

Congener IUPAC Chemical Name 
PCB-S 2,4' -Dichlorobiphenyl 
PCB-IS 2,2' ,5-Trichlorobiphenyl 
PCB-2S 2,4,4' -Trichlorobiphenyl 
PCB-44 2,2' ,3,5'-Tetrachlorobipheny} 
PCB-52 2,2' ,5,5' -Tetrachlorobiphenyl 
PCB-66 2,3' ,4,4' -Tetrachlorobiphenyl 
PCB-77 3,3' ,4,4' -Tetrachlorobiphenyl 
PCB-Sl 3,3,4',5-Tetrachlorobiphenyl 
PCB-901 2,2' ,3,4' ,5-Pentachlorob~henyl 

PCB-lOll 2,2' ,4,5,5' -Pentachlorobiphenyl 
PCB-llS 2,3' ,4,4' ,5-PentachlorobiPhenyl 
PCB-123 2' ,3,4,4' ,5-Pentachlorobiphenyl 
PCB-lOS 2,3,3' ,4,4 ' -Pentachlorobipheny I 
PCB-1l4 2,3,4,4' ,5-Pentachlorobiphenyl 
PCB-126 2,2,3,4,5,-Pentachlorobiphenyl 
PCB-lSI 2,2' ,3,5,5 , ,6-Hexachlorobiphenyl 
PCB-128 2,2' ,3,3' ,4,4' -Hexachlorobiphenyl 
PCB-138 2,2' ,3,4,4' ,5-Hexachlorobiphenyl 
PCB-153 2,2' ,4,4 , ,5,5' -Hexachlorobipheny I 
PCB-167 2,3' ,4,4' ,5,5' -Hexachlorobiphenyl 
PCB-lS6 2,3,3' ,4,4' ,S-Hexachlorobiphenyl 
PCB-lS7 2,3,3' ,4,4',5' -Hexachlorobiphenyl 
PCB-169 3,3' ,4,4' ,5,S' -Hexachlorobiphenyl 
PCB-l70 2,2',3,3' ,4,4' ,S-Heptachlorobiphenyl 
PCB-ISO 2,2' ,3,4,4' ,S,5' -HeptachlorobiPhenyl 
PCB-lS7 2,2' ,3,4' ,5,5' ,6-Heptachlorobiphenyl 
PCB-lS9 2,3,3' ,4,4' ,5,5' -HeRtachlorobiphenyl 
PCB-195 2,2',3,3' ,4,4' ,S ,6-Octachlorobiphenyl 
PCB-206 2,2',3,3' ,4,4',5,S' .6-Nonachlorobiphenyl 
PCB-209 Decachlorobiphenyl 

These two congeners co-elute. 

Note: PCB-90 and PCB-lSI are not on the WHO or NOAA list of congeners. 
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Table L-6. Measured Emission Reduction after Application of Water Layer to 
Fresh Slurry 

Reduction in Emissions Reduction in Emissions Reduction in Emissions 
Test BI vs. Test AI Test B2 vs. Test A2 Test B3 vs. Test A3 

Congener (%) (%) (%) 
PCB-8 -44 -4.2 -26 
PCB-18 -44 +28 -21 
PCB-28 -6.9 +96 +51 
PCB-44 +10 +42 +73 
PCB-52 -3.8 +31 +49 
PCB-66 +103 +72 --

PCB-90/101 +64 +64 +124 
PCB-I5I -- +180 +180 
PCB-I28 -- -- --
PCB-138 -- -- --
PCB-I53 -- -- --

Total mono-CB -64 -48 -52 
Total di-CB -45 -8.7 -25 
Total tri-CB -24 +50 -1.2 

Total tetra-CB +3.7 +35 +57 
Total penta-CB +32 +151 +208 
Total hexa-CB +90 +68 -37 
Total hepta-CB -- -- --
Total octa-CB -- -- --
Total nona-CB -- -- --

Total PCBs -26 +20 -2.6 

Notes: 1. A positive value (e.g., +64%) indicates that the emissions increased after the water layer was applied. 
2. "--" indicates that the value was not calculated because no PCBs were detected. 
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Table L-7. Comparison of Measured Emission Flux from Areas of Water Near 
Sheen With Areas of Sheen 

Average Emission Flux 
Average Emission Flux Test Series D - Water Reduction in Emissions 
Test Series C - Sheen Near Sheen Test Series D vs. C 

Congener (ng/m2-min) (ng/m2-min) (%) 
PCB-8 402 140 -65 
PCB-I8 298 202 -32 
PCB-28 45.9 60.0 +31 
PCB-44 24.1 27.4 +14 
PCB-52 43.6 46.4 +6.4 
PCB-66 0.9 1.5 +61 

PCB-90/101 1.3 3.4 +151 
PCB-151 -- -- --
PCB-128 -- -- --
PCB-138 -- -- --
PCB-153 -- -- --

Total mono-CB 85.4 14.2 -83 
Total di-CB 1,380 452 -67 
Total tri-CB 807 655 -19 

Total tetra-CB 192 202 +5.2 
Total penta-CB 12.5 30.6 +146 
Total hexa-CB 0.4 0.7 +84 
Total hepta-CB -- -- --
Total octa-CB -- -- --
Total nona-CB -- -- --

Total PCBs 2,480 1,350 -45 

Notes: 1. A positive value (e.g., +64%) indicates that the emissions from the water surface were higher than 
emissions from the sheen. 

2. " __ If indicates that the value was not calculated because no PCBs were detected. 
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Table L-S. Measured Emission Reduction after Application of Surfactant 

Reduction in Emissions Reduction in Emissions Reduction in Emissions 
Test El vs. Test C) Test E2 vs. Test C2 Test E3 vs. Test C3 

Dawn Biosolve Simple Green 
Congener (%) (%) (%) 

PCB-8 +42 +11 -59 
PCB-IS +33 +46 -36 
PCB-28 +85 +100 +107 
PCB-44 +64 +S7 +2.2 
PCB-52 +48 +108 -2.7 
PCB-66 +110 +114 +42 

PCB-90/101 +104 
__ a 

+92 
PCB-lSI -- -- --
PCB-I28 -- -- --
PCB-l38 -- -- --
PCB-I53 -- -- --

Total mono-CB +10 -17 -80 
Total di-CB +37 +3.1 -62 
Total tri-CB +49 +52 -10 

Total tetra-CB +57 +107 +1.8 
Total penta-CB +90 +129 +26 
Total hexa-CB +93 +60 +79 
Total hepta-CB -- -- --
Totalocta-CB -- -- --
Total nona-CB -- -- --

Total PCBs +42 +22 -30 

a - PCB-90/I 0 J was detected after surfactant addition, but not before. 

Notes: 1. A positive value (e.g., +64%) indicates that the emissions increased after the surfactant was applied. 
2. "--" indicates that the value was not calculated because no PCBs were detected. 
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Table L-9. Estimated Emission Rate for CDF and Dredge Barge 

Emission Flux Emission Rate 
Total PCBs Surface Area Total PCBs 

Emission Source (ng/m2 -min) Data Source (m1
) (J12/min) 

CDF - Fresh Slurry 2,480 Tests AI, A2, A3 190 470 
CDF- Water 1,360 Tests Dl, D2 8,700 12,000 

Surface 
Total for CDF = 

12,000 

Moon Pool 915 Tests F3, F4 85 78 
Outside Silt Fence 256 Tests G2, G3 150 38 

Hopper nJa Tests HI, H2, H3 nJa 20 
Total for Dredge 

Barge = 140 
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5.0 Quality Assurance and Quality Control Measures 

The quality assurance and quality control (QAlQC) measures used during the monitoring 

program focused on defining the various elements of the monitoring in tenns of precision, 

accuracy, and background contamination. Specific QAlQC actions during this program were: 

• Use of pre-sampling surrogate spiking to assess sampje collection efficiency; 

• Collection of field blank samples to assess potential background contamination due to 
residual media background and sample handling; 

• Calibration of thermocouples used to measure temperature; and 

• Calibration of flow meters used to determine flow rates of the sweep air and sample 
collection. 

Each of these elements is discussed in the following subsections. 

5.1 Background Assessments 

Background assessments were accomplished by collecting and analyzing two field blanks 

(one with each sample shipment to the off-site analytical laboratory). The field blanks were 

prepared and spiked sampling media that were sent to the field and handled in the same manner 

as a field sample, except that no sample air was drawn through the media. These samples were 

handled, shipped, extracted, and analyzed exactly the same as the regular field samples. Sorbent 

media is prone to residual contamination, which may occur due to laboratory contamination, 

exposure to environmental conditions at the monitoring site, or from handling and shipping. The 

field blank results include the contribution from all of these sources. 

The field blank results are included in Attachment C. None of the individual 30 PCB 

congeners were detected in either of the blank samples above the reporting limit of 1 ng. A 

small amount of di-chlorinated biphenyl (1.4 ng) was detected in one blank, with no other 

congeners being detected. The total di-chlorinated biphenyl concentrations in the regular 

samples ranged from 64 ng to 13,000 ng per sample. Therefore, this blank value represents, at 

most, 1 % or less of the total di-chlorinated biphenyl concentration. Therefore, neither laboratory 

nor environmental contamination had a significant impact on the sample concentrations. 
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5.2 Precision Assessments 

No duplicate or replicate samples were included in the test matrix, so no field checks of 

combined sampling and analytical precision were performed. It is possible, however, to estimate 

the overall field precision from side-by-side samples collected over similar emitting surfaces 

(e.g., tests Cl and C2). As shown in Section 3, the results of these tests generally agreed with 

±20% for each congener and class total. 

The analytical precision was determined from the replicate analysis of laboratory control 

samples (LCS). These results of two sets of LCSIILCS2 analyses are contained in Attachment 

C. The percent relative percent difference (%RPD) for all 28 congeners was generally less than 

5% and always was less than or equal to 11 %. 

5.3 Accuracy Assessments 

No checks of total sampling plus analytical accuracy, such as perfonnance audit samples, 

were attempted during this short-term field sampling effort. 

Analytical accuracy was assessed through the use of pre-sampling surrogates. Each 

sampling cartridge was spiked prior to sample collection with two deuterated surrogates; 13C_ 

PCB-52 and 13C-PCB-178. The recovery of these two compounds includes losses due to 

sampling, extraction, and analytical recovery and the values should be representative of the 

recovery of native compounds. The surrogate recoveries are summarized in Table L-lO. In 

general, surrogate recoveries of ± 30% (e.g., 70 - 130% recovery) are considered good. All 

surrogate recoveries for all 29 samples were within ± 30%. These data indicate that the PCB 

congeners were being co]]ected efficiently and were not being lost during the extraction and 

analysis procedures. 

The accuracy of the measurement equipment was checked. This included checks of the 

rotometers used to control and measure the flow of sweep air flow rate into the flux chamber, the 

rotometers used to measure the flow rate of sample through the sorbent cartridge, and the 

thennocouples used to measure the ambient and chamber temperatures. A]] were calibrated 

against primary measurement standards. 

The flow meters used to regulate the flow of sweep air into the flux chamber were 

calibrated at a single point (5 Umin) since the flow rate for this parameter was kept constant 

during all of the flux chamber sampling runs. Following the determination of flow meter setting 
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for 5 Umin, the setting was written on each flow meter so the flow could be set and maintained 

duri~ach run. The flow meters used to measure the flow rate for each sample were multipoint 

calibrated because these flows were subject to change due to differences in sorbent loading and 

cartridge back pressure. These flow meters were calibrated at four points over the range of the 

meter. Al1 of these flow meters had correlation coefficients (? values) of greater than 0.999. 

The calibration curves for the flow meters are shown in Attachment E. 

The thermocouples were calibrated at three points (ice point, ambient temperature, and 

boiling water). The temperature measured with the thermocouple was compared against a NIST 

traceable mercury in glass thermometer. The thermocouples were accepted if the difference 

between the thermocouple temperature and the traceable thermometer were within 5%. Copies 

of the thermocouple calibrations are contained in Attachment E. 
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Table L-10. Summary of Surrogate Spike Recoveries 

Sample 
Surrogate Recovery (% ) 

13C-PCB-52 13C-PCB.178 
VRS-Al 102 106 
VRS -A2 110 110 
VRS -A3 114 110 
VRS-Bl t06 106 

-
VRS -A4 104 106 
URS -A5 114 102 
VRS-A6 102 104 
VRS -A7 108 . 104 

VRS-A8 104 112 
URS -A9 88 98 

URS -A10 112 100 
URS -All 90 98 
URS -A12 96 102 
URS -A13 110 104 
URS -A14 103 105 
URS -A15 101 109 
URS -A16 105 105 
URS -A17 105 104 
URS -A18 101 102 
URS -A19 105 109 
URS -A20 94 101 
URS -A21 103 104 
URS -A22 85 91 
URS -A23 76 102 
URS -A24 89 101 
URS -A25 70 78 
URS -A26 87 98 
URS -A27 83 104 
URS-B2 90 105 

Min 70 78 
Max 114 112 
Mean 98.5 102.8 
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Flux Chamber Measurement Field Data Sheet 

Dale: t August 2000 Sample Slle: Ne. Bedfard Harbar Superfuad Site 
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nme: CltiQ&'-- \101) v"qSA3 
Sample 

~O63 6 w;Z: tfc-, '1) h-~/b' 4(,.z:y nOW Meter # "ClCQ b>-).:-JL-. 
C41~ l. 

I 

nIDI .. SwelpAJr 'C •. S, •• UI, sn~p'lra"ur~, l~~ ...~;;:/;" . . 
-.' i ";' :;, .~-==.; :.:":'::"?" ": .. : '" ., .... .: ... ~. 

Ril. SetJjDgl Til . ;iItt 81 • Amble.l·· ·,';'Cllalllb_, .. ', ,'_.,; :'SldaCe . 
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flux Chamber Measurement field Data Sheet 
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lacati.1: 
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flux Chamber Measurement field Data Sheet 

Date: 

~est #: 

no ClialDber * 
Sweullr 

nlwMeter * 
SallP'e 
nlw Meter # 

n •• 

to August 2000 

d'-n\ 
0°1 

a.06.Z ,oe-7 

:;06"5"-001 
Swee, AIr 

Bill S.tII.I' 

IPCB Simpilil 

, 
nl.1I ... 

Tal Bltl 
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'=1' 
o 

1050 
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L- B 4 
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Sall.lerls): 
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65i'_(jtcL-flcif f' 
8Jl.t~ 1'1 
08.50 - \051S nme: 

- -
Weather: 

nlW 

U." 
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Temperlture (OCJ 
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Flux Chamber Measurement Field Data Sheet 

I 0 August· 2000 Samille SIte: 

l.calill: 

New Bedferd Harbar Saperluod Site 

1)1 (cl ~£- III DO A dt \.\ - \ 

"" A 

. : 

Sallpler($): 

PCB C.Ueed •• 
nile: 

Weadler: 

figure 1. Rux Chamber Sampling Form 
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Flux Chamber Measurement Field Data Sheet 

12000 SaliPle Site: New Bedflrd Harber Superfund Site 
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Flux Chamber Measurement Field Data Sheet 

Date: I ,. Augnst 2000 
Test#: 

lv/A IFlUX Cbamber #: 
Ic.-UJ •• n Air ... 
IFiOW Meter #: N/ft 

IflOW Meter # 

stA~r I ~ 39 IDS 
r:r 11 (6S-

Sample Site: 

Localill: 

Samalel'ls): 

PCB CoUecli.1 
nme: 

Weather: 

Hew Bedfard Harbar Superfund Site 

flo#tl / br i]J'7 
EfA 

Comments: SIAcicl j/ficJf 7lr'dr?- /I1 tJ V? - e (irIs Sfo{i!) ~ I'y 

w ~h. ,\,,\.;, ~fPN - \0 CkcW C~ spv-~~. ' ~~ f,ot'J/ ~ 1121.. 

Figure 1. Flux Chamber Sampling Form 
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Flux Chamber Measurement Field Data Sheet 

Date: 11 Aagust 2000 Sample Site: New Bedferd HarberSaperfuad Sile 
Test #: lIcaU •• : 
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" 
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figure 1. nux Chamber Sampling Form 
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Flux Chamber Measurement Field Data Sheet 

Date: \ ( August 2000 Sample Site: New BedflrdHarbor Superfund Site 
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flux Chamber Measurement Field Data Sheet 
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Flux Chamber Measurement Field Data Sheet 

,,~ 
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flux Chamber Measurement field Data Sheet 
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cAf6 ",4 =t~ 61~~ 'd~ -~~~ 'If <:c;~~L 
1006 6 ::i'~ :2~ 

1 / 

lot~ 6~ 5jc; _t ~i; ~~ 
\ Od-'1 v6~ cq ~t; :2~ 
lo~ ~6~ bid II "+~ R-~ 
'104 X-- ~10 5.0 13 .-:; ,~ :l~ 

1056 - 51G\d ~Aul1lo ~ 

I r 

comments: 

Figure 1. nux Chamber Sampling Form 

l-ISl2... 



comments: 

Flux Chamber Measurement Field Data Sheet 

August 2000 sample Site: 

llcatill: 

Hew Bedford Harllir Superfund Site 

Samplerfs): 

PCB Callectlln 
TIlle: 

Weather: 

cPt==' 

Figure 1. nux Chamber Sampling Form 

L- IS'~ 
. ' 

.. ~lA~ .;," 



Flux Chamber Measurement Field Data Sheet 

Date: 11.. August 2000 Sample Site: lIew Bedllnl Harbor SUllerfund Site 

. . 

lTest #: Bro~olvf S"')(f.d41 T n locatJII: CDP 
Aux Cbamber #: CG3 SallPlertsJ: klk7<-
Sweep Air PCB Cillectilo VRS"j2J 13 
now Meter #: . ?OG~ ,...00<. TIme: 11~--IJo~ -

Sample 

:t0 63-C-G:< 
Weatber: de ..dO .!-('cor- JJfI(e 

AowMeter# ) 1u~b) 

flaf; SwcIIAJr rClis.····'Ua . '81Q.,erature (O~), ~ ~ .• ' , _ ,?~ d . ; 
.:" , ... ;;"._II!!h . g :;. 

~ .;;,-" : :'. . 
'l.tl~!~.gJ la.· 'J:!r~ ·:Fi •• I,; ,.Utileilt/ . Cllimber ';sDrl~~e ~;~' 

••. ;,"<' . ~~ •• • - "~" ""\0-< .;: 

flowU.al.· "e, .. :~g Ulil8 ".:.. ~ '". ·r-." 

o9~ G~ 5,0 
(00 5AcfA ..... b ~~ IH"l'i< 1M' At h~D ''Vil /"'+"'1 rL e, 'oA/a p ,. 

IlOJ k=l6 () SID ==Ie; 6~St.~~ ... 1;l:l.. ~-kr1 ·St:.~JI' 

,"4 hfo 5,0 -:J-{ 
7 01- /Il 

Jld-6 ~70 $,cJ * :;t~ . 
13~ "'YO £,() -:ic:. ~3 
150 ....,10 .s~cJ 1.s 2) 

1;;20 d- A/fO 5,0 :tS ;J-:3 s~( ;~1., 
I V V 

, 

... 
I: 

Figure 1. nux Chamber Sampling form 't 
.'-1 

" 
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Flux Chamber Measurement Field Data Sheet 

Date: fc\ August 2000 Sample Site: New Bedford Harblr Superfund Site 
Test #: F3 Location: ~oe;V\ ~l 
AUI Chamber #: ~ SamplerfsJ: BM~/£-f'~ 
Sweep Air PCB Collection I '5 11 lJt<~- AI1 
AowMeter #: ;b6l-oo;) TIme: 60 .- 0'..5 -
Sample Weather: , lit 
Flow Meter# ~063-W~ C(CJ...;c! 2 I w41 ~ £,J) 

( J /'PPie 

TIme Sweep Air PCB Samplilll Temperature (oCI 

Rotl Settingl Tau Ritl . no. AJDblent Chamber Surface 

FlowUmin Setting Udlio 

f19t {~ 5:0 a ~2 
(506 N1c) S.d :l ;2.3 
)50£1 sltvt as<. B"fc. ~ +0 ~ Ie ~GVi' bJ. 
1'73~ bt1 S:o 0, ~ 14c.k ( ~N . .Al£: l.c/ 5TA-"', 19f0 A.>-=}U 5. 0 ~ .23' 

, 

/bOS ~ s,c) S .q~ 63~d.() 
h ri---.J s.:kf't 5 14.MfJL ~ I-/~ .... 

1611 N=J(J 510 1- q~.' J.?> 
... 

/6J-q 5.0 
~ 

""'10 q 'i3 ~3 
.----- 1641 -\)10 5.0 11 q'iL ;. ;;t~ 

165'3 """to 5,0 13, q~ d::l 
\1-05 ""'1U S.U 15 £18' d:J... £ND ~ ;1,4~LE 

'c.c..i'., 1 



flux Chamber Measurement field Data Sheet 

Date: ~ 4: August 2000 Sample Site: New Bedfenl Harblr Superfund Site 

~est #: f!f:';'{Jh P-1 lleaUI.: Mvon /k2l 
nUl Cllamller #: Samilierts): /3 Mtl&f)d Q 
SWeeaAlr PCB ClliecUln 

I 
V RS-/l/5 

nlwMeter #: ~3"'oo~ nme: l05-/'705 -
Sa mille Weatber: C ,<:.,; vela I Luc.,~ "v) 
n.w Meter # ~6?~oJ. 

TIIU SWee.AIr PCI Sa~lIllI. T'II,'rall!ri loCI 
.111 SeWlli Tal ."11 Ht.· AIDIIJelt, Ca.ai'., Sirface 

nl.Ua" Slid •• UIiI .. 

1471- 1(,< s.c) 0 d~ 
1% 1.v-=7 [) 5.v d.. ;;(,3 

1Sot; SUvl 0 If ~F. ~ ~ A «.G t 1 0 ~r jl40' 'lED 

I53 C :tI. s . ~,{) n NQ ... ~~?~ I 

lS1c, NtO so :::2 ~_2 

160.5 Rv S f-h 6~~t~ -
S~l't &.w!Alf 5,u ':).. • .4. g...2 

16 Ft- A-::W 5·U f -=J-tj c23 1 

\6dc, VJ70 5.0 9 _-=]5 ;l~ 

1611 ~70 11 3-5_ -5rO ;;J:J 

1653 ~7-0 5,0 l~ r:)S ·8~ 
\705 ... 10 5,0 \S ~5 ~:;J.. ~.Qb .s rf-4{1Jl ~ 

c 

Figure 1. Flux Chamber Sampling Form 

L- is \~ 
" 
J 



Flux Chamber Measurement Field Data Sheet 

Date: \ S AUgust 2000 Sample Site: New Bedferd Harbar SIPeriand Site 
Test #: Ai Loeado.: f;t~ cvr nux Cbamber #: 009-. SaRlPlerls): 
Sweep AIr PCB Collection 

0'13 ~ - tot:} 4 0
/6 nlwMeter #: -:::;061..:.0<:/ 1 TIlle: 

Sample Weadler: C \" JJ]' '-".< 1"'1) "\~1 
new Meter # :;.0 {~ 'J a?1 VJ () .\of'Ce~ 

, n.t SWee_AIr PCB SIIDIIII, TeRl.eratare (~J 

Bill SeWIII Tal BI" nl. Amble .. C.llil .. ~r ' Surface 

FlI.UIIIII !; '. "Seldng ·U.l1 . 
. .. 

O~\J- ;11 ;{,O ',(} 
0136 il· 5,0 4 ~6 63 --

';).0 ,:>. :J 

r11S} Ali-a 6 -::}G ~':L /).'1,1 VI 

lOLl! 1-0 ~'" 1.1.. 
k>1y_ :lo. f{, -

104:) :3P. 7'{; 2.:1 5+0-", . ~,i.w L? ( ,0 , 
I / 

Comments: 

A A 1.. ,., J . figure l flux Chamber Saml\ling For. J 
/ V\ I~ed \.v,-\cr beQ'f\tt SG~ \( (01/ E?c.: rlt'1 

\~. I . 

!, 

\: t 
L- 13 11 



Date: 
Test #: 

Flux Cbamber #: 

Swee.Alr 
flowMeter ~ 
Sample 
Flow Meter # 

, 

Flux Chamber Measurement Field Data Sheet 

'5 August 2000 

0 
1 tiM 
6 15 

ql, 
qt;, 

c4S' 
c< 

Sample She: New Belll.nI Harb.r SBperilld She 

L.caU.R: FI¥.sG yJAeeJ cpr 
SalllllerlsJ: {3 W\.z, / t:-9L\ 
PCB Cillectl.. I ~V~ -11 ~ 
nile: o~31-'" _ 
Weather: /" , ~ 1_ 

~ lCl\! ~ l \.VO'\ 

(~.5:::-
;)0 .;l~ 

0-' ~:z R '1. t II . 
2.1... 

2:L PIon.f I,,.dll 
.:12... ~v 

frT 

Figure 1. Flux Chamber Sampling Fonn 

L- B\B 



Flux Chamber Measurement field Data Sheet 

IDate: \5 August 2000 SaOlple Site: New Bedferd Harbor Saperlund Site i 

ITest #: A~ LacalilD: F {'()sb ~~dkJ: Cj);:-
Inux Cbamber #: (j0 SamplerlSl: B~{ L<"~A '. 
::::.. ...... Air PCB Callectiaa I ~ v/~., 

Inaw Meter #: ;z.o6i-w 3 nOle: OC(4c)'- ) 0 f ~ " -t~ 
I .. _. 

Weather: 
C lO""06J Wt....( f't1J ~~~ InawMeter# ~063--a:;1 

I:~~!":;--
_~i'i "'fir ..... I~~;-':i~t.!l~~r c,,;·1;. , '" .. ; !' :>,; I;;,,: '1: 1.'UI~J''''~r ... , ..... 

," ' -c'ill, :::'Ti"'~ .·ii,l. j 
, ":;;,:,-::'j;;,~' ",.--,.,~(,,;. f; :---,'< :i.., ,J;;;:' I, ~ 

, ' -.,- ~,? It ,;-:;-:::;;-'.:)T ,'C ~',. --••• _-

, ; - ~' nO,,!l " V.II' h, ',c, 

O<1\h :tl r $ 5,u () 
0110 7{,<.. j,c) ~ 8-0 ::22-
Ot;5:l /1; 1"; 6 ~') ~~ IfZ~~ 
10$$ 1( Bfo 2"L 

lo1f l-I 81 
1014 ~~ J:'u ff6 ~::.l ~ "5Z.~I 

(/ l"7 

, 

Figure 1. nux Cham r Sampling form ".' 
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Flux Chamber Measurement field Data Sheet 

Date: 1.5 Aagust 2000 SaliPle Site: New Beallard Harbor Saperfund Site 

~est #: Bt lladll: S~'~~ 1- w<i(i;,. 
Aux Chamber #: 0&2 SIIIPlerlsJ: r-~ /. ML 
SweepAir PCB ColiectilD 

j I ' v~SA 11 
A,wMeter #: ';fObl- -00' nile: 'fl- I dO-y 
SIIDPle Weatber: 
Flow Meter # fo63 -004 Lj (<;4'") 

, n •• ,"" SWeep Air, 

"'-~:'>~ "",:Ji ... setUai, 
" ~<,>;-"'L~, ~,'. ~ .(.~:~~~~~ 

, .fI,wUilll' 
Sudace, 

'\00 +t .5.0 0 9:2 
::J. :::) -~ 
~r ;}6 '1:;:1.0 

~ ~4 ~~J»)lO ~- /'{. 
la:.v p-sl I (4:t - ~u 

115"4 ,..10 
':fr- ;q() 
q ==1t< 
13 Yh 

L- g 2..0 

. 
~lf 

(J 

d5 Ah~ 1f4:j~ 

~i 
~, (.All) ~ b4"M~~ . 



Flux Chamber Measurement Field Data Sheet 

15 Aogost 2000 Sample Site: New Bedf.nI HarblrSoperfuod Sile 

.M llcaUII: Qd,Vve vtf t ~ y;;;. 
003 Sa81plerfsJ: cf~ - 81Lts:: 

PCB Cllicctiao VIQ-S I1d() 

~06] 'OO~ nile: lln-~ I:J..~ 8= 
Wealber: rt~th 

1063 ' 

s.u 

Comments: 

figure 1. Flux Chamber Sampling Form 

L- 82\ 



Flux Chamber Measurement Field Data Sheet 

Sample Site: 

l.catlla: 

SllIplertsJ: 

PCB Clllectlia 
Tille: 

Weatber: 

New Bedllrd Harb.r Sallerfuad Site 

.snJ~lf\j 1- c-< fv 

, V tQS - --1~1 

U30 -(:;>. 36 

S"i:fK 
~{~t-I~~~--~----4+--~~~-+-----r~~~--~~~----~ 
Yr' 

Comments: 

Rgure 1. flux Chamber Sampling form 

L- BZ2. 



Flux Chamber Measurement field Data Sheet-

15 August 2000 Sample She: 

Ilcati.1: 

Sample Its): 

PCB C.lleeli.1 
nme: 
Weather: 

New Bedl.rd Harbar Superfund Site 

We, h>r 1\ fle;c sbe(?~ 
AM~/(f!t 

uf<S A;;Ji 
/XJ3-- l ~ H 

figure 1. flux Chamber Sampling Form 

166 5" ~ vscJ+-" ~~ A ',} <5-~ d., 

L- B 2..3 



Flux Chamber Measurement Field Data Sheet 

loale: \? Augast 2000 Sallple Site: New Bedflnt Harblr SIPerfuud Site 
lJest #: C3 licallla: ~~S'~la, t1-1 CPF 
Flux Cballber #: 003 Sa_plertsJ: VftiiB'1.z 
~w •• nAlr PCB Cilleetiia v PS-f1.:l. '3 
flowMeter #: =! (J6'7 -Wl n.e: 15l3-- leI.) -

Weatber: e lov~1 W~" v'V'/ .so ~ 
~ 063---(£1] IFiowMeter# d(l,'-Qje 

~e swee.~I"· ~I •. ';·'~·O~~'~(! 
7,.;;;0. .. :', " 

"';( '-, ::-,' !''''l~''J", ',' 
, 

.. ';;::.;.'.~, de " ".:,~0i;C.'',.'GflC; ,~;:;>: ,',CF,,,' '..3:1;>,-.• 

,:~:,?~:;" )]~,., , i:i';":~:=':i'(,. ' " . ,;: \,' . '~7t~.~~~" 
" fl.I.!UII'., " " ,,-;,-,tt. ~. .',;' : ,,',' 

l~S ~I 5 1 0 0 6~~t./JA. ~l 
14 S"5 1-v7u J 

r 

--;ll 
(5 t3 -':]V 4 -:t~ ~u 

15~ ~1D ~ ":J.O \bv.~'1 ~1lA 

15,~ 
. 

'So 
, \ 

7cJ -=7~ 
( _1- I~',e_ , 

I ~ ... ..J , 

{ \6\5 £(/\J of c ~4~1f' 
S~ 

V 

figure 1. nux Chamber Sampling form 

~"" ~O(ivy\ 
tY' \('1-J~v) 
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Flux Chamber Measurement Field Data Sheet 

Date: August 2000 sample Site: New Bedflrd Harbar Superfund Site 

. Test #: Ii - J L Sj~~ Co r,C! f,)} heaU.I: o ~ ( S b,e.AJ 
nux Cbamber#: 003 S3mplerlsJ: (!M.£ lElA 
:::~uu .. Air PCB C.llecUon v~s -4' ;;t ~ 

2"2-
[now Meter #: ~C>~J - c>o,\ 

nme: JlDHD ,- rl~:1 .. Weather: 
In ow Meter # 'l-c> ~<~ -Ci> • 

<nl!~' ~~~~~'" ••• •••• ,". . 

....•. " ;" · .. ~ 'ii~' I:_!'<'~W 
R"" ' . 

~ ", 

.~,<:';:/~c",>.<~;: 
" I'll Tal. ; .... , .... ' < 

<nl~~~jj- c' :., .;, ' .. .< ...... ,.' 
, "'r~~iD Il~" " ", '; 

. " .. 

I fd 'P."J. ~O C> "+8 

Ib4() 1-0 '_'i _1_1 
lQ% _~C/ 5 1 .0 6 ""::?'7- ?-eJ 
11?~ ::)0 ~/) IcJ ~? ~() 

-

Figure 1. nux Chamber Sampling Form 



Flux Chamber Measurement Field Data Sheet 

loale: I 5 August 2000 SllIple SIte: Ie. Bedfe" Harber SUlierfuad Site 
~est #: D-l headel: H"o 

N __ 

.s~".. 
Inux Cllamber #: 00'l... S.lIplerlsJ: epA/8M 
1_. 

PCB Cellecti.n (/12.5- 42 ~ I"" •• " AIr 
Ino. Meter #: t-Ob+_ OOL nile: 1 ~qo-- '"1AO 
!~.m .. l. Weather: 
:F10. Meier # 1: S ·L. J -Olll... 12AIA/ 

Dlle S.e~JAlr 

a,tI$ettilgl 
,: .: ~.:." -::~'?:. - . 

n.~:U.11 

'I.'L. ~q 

'b40 fo'? 

J b SftJ ~:;b 5.0 
\~~6 ~iO '5 tf) 

\~ 

4~S-I\-~S 

Comments: 

I: 
:: .. , .. :..;"::;;..~ 

• 
.' "'._ ........ ,,~J, - :.' :...,:.:. . . . ::.-::~-... 

'I :::;". ;::'~ir: __ ';: •. ~L.:: Sartace T.I .. '. .. 
':, . 1-<:.· :C. 

• '," o. : t 

0 

4 q2. 
-=; '1~ ~t NCI yc:;,1", 

"",,0 '\~ Ql.-\ 
l'£Nt> d~ , ti-,~e 

\I 

C.~lA ~ l;,..' k "-$ fie. c-~ J~ w ~ II Nlo~ <"1: f(~ I c-~ c, h"~ 
6~ », 

figure 1. nux Chamber Sampling Form· 

L- B 2." 



flux Chamber Measurement Field Data Sheet 

Augast 2000 Sample Sitl: '., New BedIent Harb.r Superfund SUe 

. leeadll: -v 40' i='('O?'l:z slll.r;hC~ 
Sampled$): IS ~ c... . 
PCB CeliecHon VIV A.)..6 
nme: ,4 0C1-
w_~ C r<N~1 ""''-'''/ £~ 

Comments: /Ju vf s/h 11' ~ k ~t7 crY .to lv\M.. e 
CA ,[\ ~ l<>uAl'M,,( dldd s-td- j J/jj k ~d 5~+ ,,> ~:JJ", 

\1(2..<'::>~?-6 <:.cJ\\~cW E\~~ (..\1~w-~ ~t ±~ ('1!l.3 

ngure 1. flux Chamber Sampling Form 

L- g2.1 



flux Chamber Measurement field Data Sheet 

Date: 16 August 2000 Sample Site: lew Bedford Harb,r SuperfuDd Site 

Test #: &3 IlcaU,.: 
..-v 17>'£fe4... ~f£~~ 

nux Cbamber #: 00:1. Samplel1sJ: f]M~ . y 

SweepAJr PCB Cilleed •• vRS A~1 
now Meter #: 1061- -001 TIme: t 1 (0-1510 
Sample -

1-0&3--- oo~ 
Weather: 

C /0...;6, t.vk~ ~ 
now Meter # 

naie Swee,lIr 
\,/. f", .L t ~." ."-

. ' ........ 'Sctuagl · .. ·ih.~~I~·· 
. '~i .. ,.. ...:. .. 

o 11-, 
75 . 

J4Jo 90 5;0 4 
6 \~ I ' , 

, 

, Figure 1. flux Chamber Sampling form 0tl yv-eo "- f"'" 
(., &~ 4::'" w MJ 
• G?7 L-B25 



Attachment C 

Summary of Analytical Data 

For Emission Flux Air Samples 

l- CI 



J .. 
ALTA 
August 24, 2000 

Alta Batch I.D.: 8950 

Mr. Eric Anderson 
Radian Corporation 
8501 Mo-PacBlvd. 
Austin, TX 78720 

Dear Mr. Anderson, 

Enclosed are the results for nine MM5 trains received at Alta Analytical Laboratory on August 17, 
2000. This work was authorized under your BOA #A06 and Work Order #756661.UA. These 
trains were extracted and analyzed using EPA Method 1668 for PCB congeners and Total PCB's 
(as per your attached list) using High Resolution Mass Spectrometry (HRMS). A standard 
turnaround time was requested for this work. 

The following report consists of a Sample Inventory (Section 1), Analytical Results (Section m and 
the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data qualifiers and 
abbreviations, our current certifications, copies of the raw data. 

If you have any questions regarding this report please feel free to contact me. 

Sincerely, 

~J/rrJ~ ll:1~ S. Mitzel ~ 
Vice-President of HRMS Operations 

L- C2. 
Alta Analytical Laboratory Inc. 

5070 Robert J. Mathews Parkway 
El Dorado Hills, CA 95762 

FAX (916) 9:B-0940 



Sample Illventory Report: MM5 Sampling Train 

P'·oject No.: 8950 

Date Rec.: 8/17/00 

Lab. Sample ID 

001 
002 
003 
004 
005 
006 
007 
008 
009 

Project Name: New Bedford Harbor 

Oient Sample I D Component I D 
URS-A-20 XAO 
URS-A-21 XAO 
URS-A-22 XAO 
URS-A-23 XAO 
URS-A-24 XAO 
URS-A-25 XAO 
URS-A-26 XAD 
URS-A-27 XAO 
URS-B-2 XAD 

L- C3 

J~ -ALTA 



J .. -ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Method Blank Date Received: NA QC Lot: LC0818M 
Lab ID: 8950-MB Date Extracted: 8/18/00 Units: n£lsam~le 
Matrix: MM5 Train Sample Amount: Sam~le 

Coml!ound Cone. R.L. Oualifier 
PCB-8 ND 1.0 
PCB-IS ND 1.0 
PCB-28 ND 1.0 
PCB-44 ND 1.0 
PCB-52 ND 1.0 
PCB-66 ND 1.0 
PCB-77 ND 1.0 
PCB-SI ND 1.0 
PCB-90/IOI ND 1.0 
PCB-118 ND 1.0 
PCB-I23 ND 1.0 
PCB-I05 ND 1.0 
PCB-114 ND 1.0 
PCB-I26 ND 1.0 
PCB-15I ND 1.0 
PCB-I28 ND 1.0 
PCB-138 ND 1.0 
PCB-153 ND 1.0 
PCB-167 ND 1.0 
PCB-156 ND 1.0 
PCB-157 ND 1.0 
PCB-169 ND 
PCB-170 ND 1.0 
PCB-180 ND 1.0 
PCB-I 87 ND 1.0 
PCB-IS9 ND 1.0 
PCB-195 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB ND 1.0 
Total diCB ND 1.0 
Total triCB ND 1.0 
Total tetraCB ND 1.0 
Total pentaCB ND 1.0 
Total hexaCB ND 1.0 
Total heptaCB ND 1.0 
Total actaCB ND 1.0 
Total DonaCB ND 1.0 
Analyst:BS Page 1 of2 ReViewer~ 

L- eLi 



--------------------- ---- -------- -------- -------~-. ---------------.--------------.--------

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Method Blank 
Lab ID: 8950-MB 

Isotopic Recovery Results 

Internal Standard: %R 

l3C-PCB-3 49 

l3C-PCB-9 66 

13C_PCB_28 72 

13C_PCB_37 7l 

l3C-PCB-77 66 

l3C-PCB-IOI 61 

13C-PCB-U8 SI 

l3C-PCB-I05 S3 

l3C-PCB-126 51 
13C_PCB_138 60 

13C-PCB-156 S9 

13C-PCB-157 60 

13C-PCB-169 S7 

l3C-PCB-180 62 

l3C-PCB-202 70 

l3C-PCB-194 S6 

l3C-PCB-208 61 

13C-PCB_209 66 

Prespike Standard: % Rec. 
l3C-PCB-52 NA 

l3C-PCB-178 NA 

Dates Analyzed: 

DB-I: 

Analyst:BS Page 2 of2 

L- c5 

Oualifier 

Oualifier 

Reviewer:-¥2---_ 

J. -ALTA 



J • .-. 
------------ --- - ----------------------- ALTA 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

LCSlILCS2RESULTS Date Received: NA ICALID: 11668 
Lab ID: 8950-LCS lILCS2 Date Extracted: 8/18/00 QC Lot: LC0818M 
Matrix: MM5 Sample Amount: Sample Units: NA 

LCSt LCS2 
Compound %R %R RPD% 
PCB-8 103 105 1.9 
PCB-18 81 82 1.2 
PCB-28 95 99 4.1 
PCB-44 83 82 1.2 
PCB-52 80 80 0.0 
PCB-66 89 87 2.3 
PCB-77 90 90 0.0 
PCB-81 85 84 1.2 
PCB-90/IOI 88 99 12 
PCB-U8 106 104 1.9 
PCB-123 103 104 0.97 
PCB-lOS 101 107 5.8 
PCB-114 107 109 1.9 
PCB-126 97 100 3.0 
PCB-lSI 108 106 1.9 
PCB-128 103 103 0.0 
PCB-138 101 99 2.0 
PCB-IS3 101 102 0.99 
PCB-167 98 106 7.8 
PCB-IS6 103 100 3.0 
PCB-IS7 102 104 1.9 
PCB-169 108 105 2.8 
PCB-l70 108 108 0.0 
PCB-180 97 100 3.0 
PCB-187 105 104 0.96 
PCB-I89 106 105 0.95 
PCB-19S 111 111 0.0 
PCB-206 92 99 7.3 
PCB-209 99 97 2.0 
Analyst:BS Page 1 of2 Reviewer:~ 

L- f-fo 



LCSl/LCS2 RESULTS 
Lab ID: 8950-LCS IILCS2 

Internal Standard: 

13C-PCB-3 

13C_PCB_9 

13C-PCB-28 

13C-PCB-37 

l3C-PCB-77 

13C-PCB-lOl 

l3C-PCB-U8 

13C-PCB-105 

l3C-PCB-l26 

l3C-PCB-l38 

l3C-PCB-156 

13C-PCB-l57 

13C_PCB_l69 

l3C-PCB-ISO 

13C-PCB-202 

13C-PCB_i94 

l3C-PCB-20S 

13C-PCB-209 

Dates AnalIzed: 

DB-I: 8/22100 

AnaJyst:BS 

J. -ALTA 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

Isotol!ic RecoverI Results 
LCSl LCS2 
%R %R 

50 49 

62 63 

67 65 

68 73 

68 75 

64 67 

52 58 

53 57 

48 57 

55 62 

55 66 

56 64 

46 58 

65 77 

69 82 

57 67 

60 71 

61 76 

Page 20f2 Reviewer:~ 
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J .. ---. --- - - . ---
-~-----.-- -_ ... --~~--------.- ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Sample ID: URS-A-20 Date Received: 8/17/00 QC Lot: LC0818M 
Lab ID: 8950-0001-PCB Date Extracted: 8118/00 Units: ngtsam~le 
Matrix: MM5 Train Sample Amount: Sam~le 

Coml!ound Cone. R.L. Qualifier 
PCB-S 1600 1.0 
PCB-IS 1900 1.0 
PCB-2S 690 1.0 
PCB-44 250 1.0 
PCB-52 450 1.0 
PCB-66 15 1.0 
PCB-77 ND 1.0 
PCB-SI ND 1.0 
PCB-90/101 32 1.0 
PCB-llS 1.2 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-1l4 ND 1.0 
PCB-l26 ND 1.0 
PCB-lSI 2.6 1.0 
PCB-12S ND 1.0 
PCB-l3S ND 1.0 
PCB-1S3 ND 1.0 
PCB-I 67 ND 1.0 
PCB-1S6 ND 1.0 
PCB-1S7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-IS7 ND 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 120 1.0 
Total diCB 5000 1.0 
Total triCB 6800 1.0 
Total tetraCB 2000 1.0 
Total pentaCB 280 1.0 
Total hexaCB 12 1.0 
Total heptaCB ND 1.0 
TotaloctaCB ND 1.0 
Total nonaCB ND 1.0 
Analyst:BS Page I of2 R' ~/ eVlewer: 

L-C5 



Sample ID: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

13C-PCB-9 
13C_PCB_28 

13C_PCB_37 

13C-PCB-77 

13C_PCB_IOI 

13C_PCB_118 

13C-PCB-I05 

13C_PCB_126 

13C-PCB-138 

13C-PCB-156 

13C_PCB_157 

13C_PCB_169 

13C_PCB_180 

13C_PCB_202 

13C_PCB_194 

13C-PCB-208 

13C_PCB_209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8950-0001-PCB 

Isotopic Recovery Results 

%R 

57 

67 

71 

76 

73 

71 

65 

65 

65 

64 

74 

68 

65 

64 

71 

60 

59 

60 

Prespike Standard: % Rec. 
13C_PCB_52 94 

13C-PCB-178 101 

Dates Analyzed: 

DB-I: 

AnaJyst:BS Page 2 of2 

JJ,. -ALTA 

Oualifier 

Oualifier 
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J. -_.- ---- -- ----- ---- -.. - ._- - ---~----------------- ~---- ---._---._---_. ------------- ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Sample ID: URS-A-21 Date Received: 8117/00 QC Lot: LC0818M 
Lab ID: 8950-0002-PCB Date Extracted: 8118/00 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: SamQle 

Com~ound Cone. R.L. Oualifier 
PCB-8 1700 1.0 
PCB-18 2200 1.0 
PCB-28 880 1.0 
PCB-44 430 1.0 
PCB-52 740 1.0 
PCB-66 21 1.0 
PCB-77 ND 1.0 
PCB·81 ND 1.0 
PCB·90/l0l 47 1.0 
PCB·118 1.7 1.0 
PCB-l23 ND 1.0 
PCB·lOS ND 1.0 
PCB-114 ND 1.0 
PCB·126 ND 1.0 
PCB·lSl 3.2 1.0 
PCB·128 ND 1.0 
PCB·138 ND 1.0 
PCB·lS3 1.3 1.0 
PCB·167 ND 1.0 
PCB-lS6 ND 1.0 
PCB·lS7 ND 1.0 
PCB-169 ND 1.0 
PCB·170 ND 1.0 
PCB·180 ND 1.0 
PCB-187 ND 1.0 
PCB·189 ND 1.0 
PCB·19S ND 1.0 
PCB·206 ND 1.0 
PCB·209 ND 1.0 

Totals 
Total monoCB 91 1.0 
Total diCB 5300 1.0 
Total triCB 8400 1.0 
Total tetraCB 3300 1.0 
Total pentaCB 470 1.0 
Total hexaCB 5.5 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 
Analyst:BS Page lof2 ReViewer~-
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Sample ID: 
Lab ID: 

Internal Standard: 
13C-PCB·37 

13C-PCB-9 

13C-PCB-28 

13C_PCB_37 

13C-PCB-77 

13C_PCB_IOl 

13C-PCB-118 

IJC_PCB_IOS 

13C,:,PCB-126 

13C-PCB-138 

IJC_PCB_lS6 

13C-PCB-lS7 

13C-PCB-169 

13C-PCB-180 

13C-PCB-202 

13C-PCB-194 

13C-PCB-208 

13C-PCB-209 

--- -- ----------- --~--- ------

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

URS-A-21 
8950-0002-PCB 

Isotopic Recovery Reslllts 

%R 

36 

45 

49 

49 

45 

47 

38 

39 

40 

43 

46 

43 

42 

46 

48 

38 

45 

44 

Prespike Standard: 

13C-PCB-52 

13C-PCB-178 

% Rec. 

103 

104 

Dates Analyzed: 

DB-I: 8/22100 

Analyst:BS Page 20f2 
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J .. -. 
ALTA 

Oualifier 

Oualifier 
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J. -ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Sample ID: URS-A-22 Date Received: 8/17/00 QC Lot: LC0818M 
Lab ID: 8950-0003-PCB Date Extracted: 8/18/00 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: SamQle 

Com~ound Cone. R.L. Oualifier 
PCB-S 680 1.0 
PCB-IS 810 1.0 
PCB-2S 290 1.0 
PCB-44 120 1.0 
PCB-52 210 1.0 
PCB-66 6.9 1.0 
PCB-77 ND 1.0 
PCB-SI ND 1.0 
PCB-90/l01 16 1.0 
PCB-llS ND 1.0 
PCB-123 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-12S ND 1.0 
PCB-13S ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-lS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-I69 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-lS7 ND 1.0 
PCB-IS9 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 90 1.0 
Total diCB 2300 1.0 
Total triCB 2800 1.0 
Total tetraCB 920 1.0 
Total pentaCB 130 1.0 
Total hexaCB 3.6 1.0 
Total heptaCB ND 1.0 
TotaloctaCB ND 1.0 
Total nonaCB ND 1.0 
Analyst:BS Page 1 of2 ReViewer:-Y 
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EPA METHOD 1668 

Sample ID: 
POL YCHLORINATED BIPHENYLS 

URS-A-22 
Lab ID: 8950-0003-PCB 

Internal Standard: 

l3C-PCB-3 

l3C-PCB-9 

l3C-PCB-28 

l3C-PCB-37 

l3C-PCB-77 

l3C-PCB-IOI 

13C_PCB_118 

13C_PCB_I05 

l3C-PCB-126 

l3C-PCB-138 

13C-PCB-156 

13C_PCB_157 

l3C-PCB-169 

l3C-PCB-180 

l3C-PCB-202 

l3C-PCB-194 

l3C-PCB-208 

l3C-PCB-209 

Prespike Standard: 

l3C-PCB-52 

l3C-PCB-178 

Dates Analyzed: 

DB-I: 8122100 

Analyst:BS 

Isotopic Recovery Results 

L-tr~ 

%R 

57 

69 

72 

83 

78 

74 

71 

69 

69 

71 

75 

73 

76 

73 

72 

66 

65 

63 

% Rec. 

85 

91 

Page2of2 
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J • .-
ALTA 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

Sample ID: URS-A-23 Date Received: 8/17/00 QC Lot: LC0818M 
Lab ID: 8950-0004-PCB Date Extracted: 8/18/00 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: SamQle 

Coml!ound Cone. R.L. Oualifier 
PCB-S 710 1.0 
PCB-IS 840 1.0 
PCB-28 100 1.0 
PCB-44 93 1.0 
PCB-52 170 1.0 
PCB-66 1.6 1.0 
PCB-77 ND 1.0 
PCB-Sl ND 1.0 
PCB-90nOl 4.2 1.0 
PCB-U8 ND 1.0 
PCB-123 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-128 ND 1.0 
PCB-138 ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-IS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-IS7 ND 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 49 1.0 
Total diCB 2200 1.0 
Total triCB 2300 1.0 
Total tetraCB 680 1.0 
Total pentaCB 74 1.0 
Total hexaCB 1.1 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

ReViewer:~ Analyst:BS Page 10f2 
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Sample ID: 
Lab ID: 

Internal Standard: 

BC-PCB-3 

13C_PCB_9 

13C_PCB_28 

BC-PCB-37 

13C_PCB_77 

BC-PCB-IOI 

13C_PCB_118 

BC-PCB-IOS 

BC-PCB-126 

13C_PCB_138 

BC-PCB-IS6 

I3C-PCB-IS7 

13C_PCB_169 

13C-PCB-lSO 

I3C-PCR-202 

13C_PCB_194 

I3C-PCR-208 

BC-PCB-209 

-----------------

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

URS-A-23 
8950-0004-PCB 

Isotopic Recovery Results 

%R 

54 

69 

89 

81 

76 

70 

64 

64 

65 

71 

74 

72 

73 

65 

73 

57 

61 

65 

Prespike Standard: % Rec. 

76 

102 

I3C-PCR-S2 

I3C-PCB-178 

Dates Analyzed: 

DB-I: 

Analyst:BS 

8121100 
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JA 
~ 

ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-24 Date Received: 8117100 QC Lot: LC0818M 
Lab ID: 8950-0005-PCB Date Extracted: 8118/00 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: SamQle 

Com~ound Cone. R.L. Oualifier 
PCB-8 280 1.0 
PCB-18 520 1.0 
PCB-28 200 1.0 
PCB-44 92 1.0 
PCB-52 160 1.0 
PCB-66 2.2 1.0 
PCB-77 ND 1.0 
PCB-8l ND 1.0 
PCB-90IlOl 7.8 1.0 
PCB-118 ND 1.0 
PCB-123 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-12S ND 1.0 
PCB-138 ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-lS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-187 ND 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 9.3 1.0 
Total diCB 820 1.0 
Total triCB 2000 1.0 
Total tetraCB 670 1.0 
Total pentaCB 90 1.0 
Total hexaCB 1.9 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

ReViewer:4--Analyst:BS Page 1 of 2 
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Sample ID: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

13C-PCB-9 

13C_PCB_28 

13C-PCB-37 

13C-PCB-77 

13C-PCB_IOI 

13C-PCB-II8 

13C-PCB_IOS 

13C-PCB_126 

13C_PCB_138 

13C-PCB-lS6 

13C-PCB-IS7 

13C-PCB-169 

13C_PCB_180 

13C-PCB_202 

13C-PCB-194 

13C-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

URS-A-24 
8950-0005-PCB 

Isotopic Recovery Results 

%R 

S2 

67 

62 

79 

76 

73 

67 

68 

66 

71 

76 

75 

72 

69 

75 

63 

65 

69 

Prespike Standard: 
13C_PCB_S2 

% Rec. 

89 

101 13C-PCB-178 

Dates Analyzed: 

DB-I: 8/22/00 

Analyst:BS Page 20f2 
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J .. -ALTA 

Oualifier 

Oualifier 
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J • .-. 
- -- ------ --- -------._-----_. 

----------~-------- - -- -- .- ALTA 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

Sample ID: URS-A-25 Date Received: 8/17/00 QC Lot: LC0818M 
Lab ID: 8950-0006-PCB Date Extracted: 8/18/00 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: SamQle 

Com~ound Cone. R.L. Oualifier 
PCB-8 650 1.0 
PCB-18 BOO 1.0 
PCB-28 280 1.0 
PCBM 140 1.0 
PCB-52 230 1.0 
PCB-66 6.9 1.0 
PCB-77 ND 1.0 
PCB-Sl ND 1.0 
PCB-90IlOl 16 1.0 
PCB-US ND 1.0 
PCB-123 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-12S ND 1.0 
PCB-13S ND 1.0 
PCB-l 53 ND 1.0 
PCB-167 ND 1.0 
PCB-lS6 ND 1.0 
PCB-lS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-180 ND 1.0 
PCB-lS7 ND 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 46 1.0 
Total diCB 2000 1.0 
Total triCB 3400 1.0 
Total tetraCB 1000 1.0 
Tota) pentaCB 160 1.0 
Total hexaCB 3.4 1.0 
Total heptaCB ND 1.0 
TotaloctaCB ND 1.0 
Total nonaCB ND 1.0 

Reviewer:~ A nalyst:BS Page 10f2 
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EPA METHOD 1668 

Sample ID: 
POL YCHLORINATED BIPHENYLS 

URS-A-25 
Lab ID: 8950-0006-PCB 

Internal Standard: 

13C-PCB-3 

13C_PCB_9 

13C_PCB_28 

13C_PCB_37 

13C-PCB-77 

13C_PCB_IOI 

13C-PCB-118 

13C_PCB_I05 

13C-PCB-126 

13C-PCB-138 

13C-PCB-156 

13C-PCB-157 

13C-PCB-169 

13C-PCB-180 

13C_PCB_202 

13C-PCB-194 

13C-PCB-208 

13C-PCB-209 

Prespike Standard: 

l3C-PCB-52 

l3C-PCB-178 

Dates Analyzed: 

DB-I: 8123/00 

Analyst:BS 

Isotopic Recovery Results 

%R 

43 

59 

54 

69 

69 

71 

52 

52 

48 

63 

63 

63 

58 

68 

79 

51 

64 

67 

% Rec. 

70 

78 
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J. --- --------- -- . - -_ ... - . - -------------------_._- ----+~-----~------- -- ----- ALTA 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

Sample ID: URS-A-26 Date Received: 8/17/00 QC Lot: LC0818M 
Lab ID: 8950-0007 -PCB Date Extracted: 8118/00 Units: ng/sampJe 
Matrix: MM5 Train Sample Amount: Sample 

Coml!ound Cone. R.L. Oualifier 
PCB-8 94 1.0 
PCB-18 130 1.0 
PCB-28 90 1.0 
PCB-44 28 1.0 
PCB-S2 45 1.0 
PCB-66 5.4 1.0 
PCB-77 NO 1.0 
PCB-81 NO 1.0 
PCB-90IlOI 11 1.0 
PCB-118 NO 1.0 
PCB-123 NO 1.0 
PCB-lOS NO 1.0 
PCB-114 NO 1.0 
PCB-126 NO 1.0 
PCB-lSI NO 1.0 
PCB-l28 NO 1.0 
PCB-138 NO 1.0 
PCB-1S3 NO 1.0 
PCB-167 NO 1.0 
PCB-1S6 NO 1.0 
PCB-1S7 NO 1.0 
PCB-169 NO 1.0 
PCB-170 NO 1.0 
PCB-180 ND 1.0 
PCB-187 NO 1.0 
PCB-189 NO 1.0 
PCB-19S NO 1.0 
PCB-206 NO 1.0 
PCB-209 NO 1.0 

Totals 
Total monoCB NO 1.0 
Total diCB 310 1.0 
Total triCB 600 1.0 
Total tetraCB 220 1.0 
Total pentaCB 76 1.0 
Total hexaCB NO 1.0 
Total heptaCB NO 1.0 
TotaloctaCB ND 1.0 
Total nonaCB NO 1.0 

ReViewer:~ Analyst:BS Page I of2 
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Sample ID: 
Lab ID: 

Internal Standard: 

BC-PCB-3 

BC-PCB-9 

BC-PCB-28 

BC-PCB-37 

13C_PCB_77 

BC-PCB-IOI 

BC-PCB-U8 

BC-PCB-I05 

l3C-PCB-126 

13C_PCB_138 

13C_PCB_156 

l3C-PCB-157 

13C_PCB_169 

l3C-PCB-lSO 

l3C-PCB-202 

l3C-PCB-194 

l3C-PCB-208 

BC-PCB-209 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

URS-A-26 
8950-0007 -PCB 

Isotopic Recovery Results 

%R 

41 

54 

47 

58 

63 

59 

42 

44 

40 

54 

56 

56 

51 

57 

64 

41 

50 

56 

Prespike Standard: % Rec. 

87 

98 

BC-PCB-52 

13C-PCB-178 

Dates Analyzed: 

DB-I: 

Analyst:BS 

8/23/00 

Page 2 of2 

L-C2..1 

J • .-. 
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Qualifier 
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J. -.--------.. -~-------.--- ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Sample ID: URS-A-27 Date Received: 8117/00 QC Lot: LC0818M 
Lab ID: 8950-0008-PCB Date Extracted: 8118/00 Units: ng/samJ2le 
Matrix: MM5 Train Sample Amount: SamJ2le 

Coml!ound Cone. R.L. Oualifier 
PCB-8 81 1.0 
PCB-IS 110 1.0 
PCB-28 68 1.0 
PCB-44 39 1.0 
PCB-52 62 1.0 
PCB-66 3.8 1.0 
PCB-77 ND 1.0 
PCB-Sl ND 1.0 
PCB-90IlOl 9.5 1.0 
PCB-US ND 1.0 
PCB-123 ND 1.0 
PCB-lOS ND 1.0 
PCB-U4 ND 1.0 
PCB-l26 ND 1.0 
PCB-lSI ND 1.0 
PCB-l28 ND 1.0 
PCB-l38 ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-lS6 ND 1.0 
PCB-lS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-lS7 ND 1.0 
PCB-lS9 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB ND 1.0 
Total diCB 270 1.0 
Total triCB 500 1.0 
Total tetraCB 290 1.0 
Total pentaCB 80 1.0 
Total hexaCB ND 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

Analyst:BS Page 1 of2 ReViewer:~ 
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J. --. 
------------ ---------.-- ALTA 

Sample ID: 
Lab ID: 

Internal Standard: 
13C_PCB_3 

l3C-PCB-9 

13C_PCB_28 

13C-PCB-37 

l3C-PCB-77 

l3C-PCB-IOI 
13C_PCB_118 

l3C-PCB-IOS 

l3C-PCB-126 

13C-PCB-138 

l3C-PCB-IS6 

13C-PCB-1S7 

13C-PCB-169 

13C_PCB_1SO 

13C-PCB_202 
13C_PCB_ 194 

13C-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-27 
8950-0008-PCB 

Isotopic Recovery Results 

%R 

S2 

69 

80 

78 

8S 

76 

60 

59 

61 

74 

75 

78 

71 

73 

81 

S4 

64 

70 

Prespike Standard: 

13C-PCB-S2 

13C-PCB-178 

% Rec. 

83 

104 

Dates Analyzed: 

DB-I: 8/23/00 

Analyst:BS Page 2 of2 
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J. -- -- --- . - ----- ---_. 
---------~~---- ---- -------- ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-B-2 Date Received: 8117/00 QC Lot: LC0818M 
Lab ID: 8950-0009-PCB Date Extracted: 8118/00 Units: ng/samglc 
Matrix: MM5 Train Sample Amount: Samglc 

Com~ound Cone. R.L. Oualifier 
PCB-8 ND 1.0 
PCB-IS ND 1.0 
PCB-28 ND 1.0 
PCB-44 ND 1.0 
PCB-52 ND 1.0 
PCB-66 ND 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90/l0l ND 1.0 
PCB-U8 ND 1.0 
PCB-123 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-128 ND 1.0 
PCB-138 ND 1.0 
PCB-IS3 ND 1.0 
PCB-167 ND 1.0 
PCB-IS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-I80 ND 1.0 
PCB-187 ND 1.0 
PCB-189 ND 1.0 
PCB-195 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB ND 1.0 
Total diCB ND 1.0 
Total triCD NO 1.0 
Total tetraCB ND 1.0 
Total pentaCB ND 1.0 
Total hexaCB NO 1.0 
Total heptaCB ND 1.0 
TotaloctaCB NO 1.0 
Total nonaCB NO 1.0 
Analyst:BS Page I of2 Reviewer:-4---
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EPA METHOD 1668 

Sample ID: 
POL YCHLORINATED BIPHENYLS 

URS-B-2 
Lab ID: 8950-0009-PCB 

Internal Standard: 

I3C-PCB-3 

I3C-PCB-9 

I3C-PCB-28 

13C_PCB_37 

I3C-PCB-77 

I3C-PCB-IOl 

13C_PCB_118 

I3C-PCB-I05 

l3C-PCB-I26 

l3C-PCB-138 

l3C-PCB-156 
13C_PCB_157 

13C-PCB-169 

l3C-PCB-lSO 

l3C-PCB-202 

l3C-PCB-194 

l3C-PCB-208 

l3C-PCB-209 

Prespike Standard: 

l3C-PCB-52 

l3C-PCB-178 

Dates Analyzed: 

DB-I: 8123/00 

Analyst:BS 

Isotopic Recovery Results 

L-CZS" 

%R 

50 

66 

91 

7S 

74 

76 

60 

57 

57 

69 

74 

76 

68 

69 

76 

53 

61 

70 

% Rec. 

90 

105 

Page2of2 
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Oualifier 
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A 

B 

C 

D 

E 

F 

G 

H 

I 

Cone. 

D.L. 

NA 

SIN 

* 

NO 

MPC 

DATA QUALIFIERS & ABBREVIATIONS 

The amount detected is below the Method 
Calibration Limit. 

This compound was also detected in the blank. 

The amount detected is less than five times the Method 
Quantitation Limit. 

The amount reported is the maximum possible concentration. 

The detection limit was raised above the Method Quantitation 
Limit due to chemical interference's. 

This result has been confinned on a DB-225 column. 

This result has been confinned on a SP-2331 column. 

The signal-to-noise ratio is greater than 10:1. 

Chemical Interference 

Concentration 

Detection Limit 

Not applicable 

Signal-to-noise 

See Cover Letter 

Not Detected 

Maximum Possible Concentration 

l- C 1.G, 
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CURRENT CERTIFICATIONS 

Bureau of Redamation-Mid-Pacific Region---(MP-470, Res-l.t 0) 

Commonwealth of Kentucky---(Certificate No. 90063) 

Commonwealth of Virginia---(Certificate No. 000 13) 

J .. .-. 
ALTA 

State of Alaska, Department of Environmental Conservation---(Certificate No. OS-OO 197) 

State of Arkansas, Department of Health---(Approval granted through CA certification) 

State of Arkansas, Department of Environmental Quality---

State of California---(Certificate No. 1640) 

State of Connecticut---(Certificate No. PH-0182) 

State of Florida---(Certificate No. 87456) 

State of Louisiana---(Certificate No. 98-33) 

State of Mississippi---(Approval granted through CA certification) 

State of Nevada---(Certificate No. CA413) 

State of New York, Department of Health---(Certificate No. 11411) 

State of North Carolina---(Certificate No. 06700) 

State of North Dakota, Department of Health---(Certificate No. R-078) 

State of Oregon---

State of Pennsylvania---(Certificate No. 68-490) 

State of South Carolina---(Certificate No. 87002(01) 

State of Texas - (Certificate No. TX247-2000A) 

State of Tennessee---(Certificate No. 02996) 

State of Utah---(Certificate No. E-201) 

State of Washington, Department of Ecology---(Certification No. C091) 

State of Wisconsin---(Certificate No. 998036160) 

State of Wyoming---(Ref: 8ES-LB) 

u.S. Army Corps of Engineers 

U.S. 5 EPA Region 

May 2000 

L- C21 
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I 
JUL 1.'0 U"'-' J,.-.J''-'-' ,.~ -"- ,.--- .... 

___ ...,t ~UU~ l.~-lb r~ ~OSTE~ WHEELER BOSTON TO 91S124S~8807---5 P_09/21 

St;srement of Work P\t1) - "'{OAO - \1t u'" '0-\J2S 
.-# 

Table] 
NOAA and WHO List of PCB Congeners 

Aoalyte BZ# NOAA WHO 
2,4'-DiCB 8 X 

2,S,2'·TriCB )S X 
2,~,4'-TriCB 28 X 

2).6,2'-TetraCB 44 X 
2~S,2·,5'·TctraCB 52 X 
2.4,3',4'. TetraCB 66 X 
3,4)',4'.TetraCB 77 X 
3,4,,?,4'-TetraCB 8] X 

2.4,S.2'S·PentaCB 101 X 
2,3.4,3',4'·PentaCB 105 X X 
2.3.4,S,4'-PentaCB 114 X 
2.4.S,3',4'·PentaCB 11& X X 
),4,S,2',4'·PentaCB 123 X 
3,4,S,3',d'-PentaCB 126 X 

2,3,4,2',3",4'-Hex.1CB 128 X 
2,3,4,2',4',S'·HexaCB 133 X 
2,4,S,2',4',S'-HexaCB 153 X 
2,3.4,5,3',~'-HexaCB 156 X 
2,3,4,)'.4,,5'·HexaCB 157 X 
2,4.5.3' ,4',Y-He:xaCB lG7 X 
3,4,S,3',4'S-HcxaCB 169 X 

-\~O [) 2,3,4.5,2',3',':'-HeptaCB }70 X X 
2,3,4,5,2-74 ',S--HeptaCB 180 X X 
2,3,5,6,2·.4',5·-H~ptaCB 187 X 
'2 : ,'1. - "}',J\',5' u"ptaCl' 189 X 
2,3,4,5,6,2',3',':;'-OC[3CB 195 X 

2,3,4,.s.6,2',)',4',5'·NonaCB 206 X 
Deca·CB 209 X 

detail the mInImUm qualiry control cri:eria used to measure acceptability of the method 
perfomlance_ A( a minimur.1 these documents will include the following: 

!tf11 
~(00 

• Plocedure and documentation for the preparatlon of anaJyte free sample media 
• Procedure for receiving and storing samples and sample extracts 

5ni'1~ • Procedure for reporting labof'2,ory da~ inclucling documentation of the ability to 
provide electronic data deliverables in the required fonnat. 
Procedure for implementing ar.d maintaining Y2K compliance for a)] aspectS of 
laboratory opera! i ons. 

• Reporting limits for PCB homologue groups and selected congeners 
• IrritiaJ and continuing calibration frequency. target analyte list, concentration., and 

acceptance criteria 

• Surrogate compound list. concentration, and acceptable recovery limits 
• Intema1 standard compound lis{, concentration. and a.cceptable recovery limits 

Cleanup recovery standard cOr.1pound list. concentration. and acceptable recovery 
limits 

L-cZq ~OSTER WHEELER ENVIRONMENTAL CORPORATION 6 



STANDARD OPERATING PROCEDURE 

Attachment 10.8.1 

SAMPLE LOG-IN CHECKLIST 

~so ALTA Project No.: _______ _ Client/Protocol NO. __ ;V_ /11: _______ _ 

I. Date Samples Arrived: tJ· (7.-c.J () Initials: H~ 
r--

Location: wf{-!.. 

2. Time / Date logged in: <is> (7 "'cY ['lcD Initials:~ Location: wl.. r { 

-
... Samples Arrived By: (circle) ~ UPS World Courier Other: .). 

~ 

4. Shipping Preservation: (circle) IceJ~elce Dry Ice / None Temp °C ~ 
YES NO NA 

5. Shipping Container(s) Intact"? If not, describe condition in comment section. 7< 
6. Shipping Container(s) Custody Seals Present? 'f 

Intact? If not intact, describe condition in comment section. X 
7. Shipping Documentation Present? (circle) Shipping Label @ 'I 

Tracking Number_ Fed:x,:811D/6516! 0818] 
FedEx Tracking Number for Customer r 

8. Sample Custody Seal(s) Present? No. of Seals or Seal No. '/< 
Intact? ·If not intact, describe condition in comment section. J<-

9. Sample Container Intact? If no, indicate sample condition in comment section. ?< 
10. Chain of Custody (COC) or other Sample Documentation Present? -(: 

11. COC/Documentation Acceptable? If no, complete COC Anomaly Form. ~ 

12. Shipping Container (circle),-ALTA) Client 
~ 

~etain2~ Return or Disposed 

13. Container(s) and/or BoHle(s) Requested? K 
14. Sample Control Check In/Out Log Completed? (HRMS Only) ,k 
15. Drinking Water Sample? (HRMS Only) If yes, Acceptable Preservation? Y or N K Preservation Info From? (circle) COC or Sample Container or None Noted 

16. Number of Samples Received: PI/! 

Name: __ ~ ____ ~~~~~ __ ~~~ ______ ___ 
(Signature Required for LCMS Only) 

Date Samples Reconciled: _____ _ 

Comments: 

soP, CH10Br12. Page 4 016 

L-C30 
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ALTA 

August 29, 2000 

Alta Batch I.D.: 8944 

Mr. Eric Anderson 
Radian Corporation 
8501 Mo-Pac Blvd. 
Austin, TX 78720 

Dear Mr. Anderson, 

Enclosed are the results for twenty MM5 trains received at Alta Analytical Laboratory on August 
17,2000. This work was authorized under your BOA #A06 and Work Order#75666l.UA. These 
trains were extracted and analyzed using EPA Method 1668 for PCB congeners and Total PCB's 
(as per your attached list) using High Resolution Mass Spectrometry (HRMS). A standard 
turnaround time was requested for this work. 

The following report consists of a Sample Inventory (Section I), Analytical Results (Section ll) and 
the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data qualifiers and 
abbreviations, our current certifications, copies of the raw data. 

If you have any questions regarding this report please feel free to contact me. 

Sincerely, 

Vice-President of HRMS Operations 

L- C3J 
Alta Analytical Laboratory Inc. 

5070 Robert J. Mathews Parkway 
El Dorado Hills, CA 95762 

FAX (916) 9:H-0940 



I. --. 
ALTA 

Sample Inventory Report: MM5 Sampling Train 

Project No.: 8944 Project Name: New Bedford Harbor 
Date Rec.: 8/16/00 

Lab. Sample ID Client Sample I D Component I D 
001 URS-A-I XAD 
002 URS-A-2 XAD 
003 URS-A-3 XAD 
004 URS-B-I XAD 
005 URS-A-4 XAD 
006 URS-A-5 XAD 
007 URS-A-6 XAD 
008 URS-A-7 XAD 
009 URS-A-8 XAD 
010 URS-A-9 XAD 
011 URS-A-JO XAD 
012 URS-A-ll XAD 
013 URS-A-12 XAD 
014 URS-A-13 XAD 
015 URS-A-14 XAD 
016 URS-A-15 XAD 
017 URS-A-16 XAD 
018 URS-A-17 XAD 
019 URS-A-18 XAD 
020 URS-A-19 XAD 

L- C32 
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J. -. - -~---.-------------.. ----.. -- ---._--- - - ._- ---- -----------_ . ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Method Blank Date Received: NA QC Lot: LC0821 M 
Lab ID: 8944-MB Date Extracted: 8121/00 Units: ng/samllle 
Matrix: MM5 Train Sample Amount: Samllle 

Coml!ound Cone. R.L. Oualifier 
PCB-8 ND 1.0 
PCB-18 ND 1.0 
PCB·28 ND 1.0 
PCB-44 ND 1.0 
PCB-S2 ND 1.0 
PCB-66 ND 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90/101 ND 1.0 
PCB-U8 ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-1l4 ND 1.0 
PCB-IU ND 1.0 
PCB-lSI ND 1.0 
PCB-I28 ND 1.0 
PCB-13S ND 1.0 
PCB-IS3 ND 1.0 
PCB-167 ND 1.0 
PCB-IS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-I87 ND 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB ND 1.0 
Total diCB ND 1.0 
Total triCB ND 1.0 
Total tetraCB ND 1.0 
Total pentaCB ND 1.0 
Total hexaCB ND 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

Reviewer:L Analyst:BS Page lof2 

L- C3~ 



EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Method Blank 
Lab ID: 8944-MB 

Isotopic Recovery Results 

Internal Standard: %R 

13C-PCB-3 51 

13C-PCB-9 69 

BC-PCB-28 87 

l3C-PCB-37 85 

BC-PCB-77 82 

13C-PCB-IOI 81 

13C_PCB_118 107 

13C-PCB-IOS 107 

13C_PCB_126 94 

13C-PCB-138 84 

BC-PCB-IS6 81 
13C-PCB_lS7 81 

13C-PCB-169 68 

13C-PCB-180 88 

13C-PCB-202 98 

13C-PCB-194 130 

l3C-PCB-208 106 

l3C-PCB-209 97 

Prespike Standard: % Rec. 
13C-PCB-S2 NA 

13 C-PCB-178 NA 

Dates Analyzed: 

DB-I: 

Analyst:BS Page 2 of2 

L-C35" 
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EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

LCSlILCS2 RESULTS Date Received: NA ICAL ID: 11668 
Lab ID: 8944-LCS lILCS2 Date Extracted: 8121100 QC Lot: LC0821M 
Matrix: MM5 Sample Amount: Sample Units: NA 

LCSt LCS2 
Compound %R %R RPD% 
PCB-8 110 113 2.7 
PCB-IS 81 84 3.6 
PCB-2S 118 120 1.7 
PCB-44 103 98 5.0 
PCB-S2 105 95 10 
PCB-66 116 107 8.1 
PCB-77 104 98 5.9 
PCB-Sl 103 97 6.0 
PCB-90IlOl 99 101 2.0 
PCB·US 123 121 1.6 
PCB-I23 116 l1S 0.87 
PCB-lOS 116 116 0.0 
PCB-114 120 123 2.6 
PCB-126 112 108 3.6 
PCB-lSI 128 l1S 11 
PCB-l28 110 106 3.7 
PCB· 138 108 108 0.0 
PCB-lS3 113 110 2.7 
PCB-167 108 106 1.9 
PCB-lS6 111 114 2.7 
PCB-lS7 113 113 0 
PCB-169 107 107 0 
PCB-170 109 108 0.92 
PCB-180 103 104 0.97 
PCB-lS7 114 114 0.0 
PCB-189 103 101 3.8 
PCB-19S 127 126 0.79 
PCB-206 114 112 1.8 
PCB-209 105 105 0.0 J!L AnaJyst:BS Page 1 of2 Reviewer: 

l- C 3" 



LCSlILCS2RESULTS 
Lab ID: 8944-LCS lILCS2 

Internal Standard: 

l3C-PCB-3 

13C_PCB_9 

l3C-PCB-28 

l3C-PCB-37 

l3C-PCB-77 

l3C-PCB-IOI 

l3C-PCB-118 

l3C-PCB-IOS 

l3C-PCB-126 

13C-PCB-138 

l3C-PCB-IS6 

l3C-PCB-IS7 

13C-PCB-169 

13C-PCB-180 

13C-PCB-202 

l3C-PCB-194 

13C-PCB-208 

13C-PCB-209 

Dates Analyzed: 

DB-I: 8124/00 

Analyst:BS 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Isoto(!ic Recovery Results 
LCSI LCS2 
%R %R 

48 41 

63 53 

63 49 

70 53 

73 62 

71 57 

78 67 

82 68 

74 60 

67 57 

67 53 

65 54 

57 46 

77 61 

92 72 

102 84 

87 72 

81 67 

Page 2of2 
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Sample ID: 
Lab ID: 
Matrix: 

Com~ound 
PCB-8 
PCB-IS 
PCB·28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-Sl 
PCB·90IlOl 
PCB·US 
PCB-l23 
PCB·105 
PCB·U4 
PCB·126 
PCB· lSI 
PCB-l28 
PCB-13S 
PCB-lS3 
PCB-167 
PCB-lS6 
PCB-lS7 
PCB-169 
PCB-170 
PCB-ISO 
PCB-IS7 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCR 
Total diCB 
Total triCR 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:MS 

------~-- ~-----------~- ---

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-I Date Received: 8/16/00 
8944-000 1-PCB Date Extracted: 8121100 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
15 1.0 
160 1.0 
280 1.0 
370 1.0 
640 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
50 1.0 
I.S 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
3.2 1.0 
ND 1.0 
1.4 1.0 
1.4 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

ND 1.0 
170 1.0 
1600 1.0 
2800 1.0 
320 1.0 
27 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of2 

L- C~8 

QC Lot: !,C0821 M 
Units: ng/sample 

Qualifier 

ReViewer~ 
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Sample 10: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

13C-PCB-9 

13C_PCB_28 

13C-PCB-37 

13C-PCB-77 

13C-PCB-IOl 

13C-PCB-118 

13C_PCB_I05 

13C-PCB-126 

13C-PCB-138 
13C_PCB_156 

13C-PCB-157 

13C_PCB_169 

13C_PCB_180 

13C_PCB_202 

13C_PCB_194 

13C_PCB_208 

13C-PCB-209 

l EPA METHOD 1668 
fOLYCHLORINA TED BIPHENYLS 

URS-~/ 
8944- I-PCB 

Isotopic Recovery Results 

%R 

40 

58 

74 

65 

69 

68 

95 

93 

85 

73 

71 

69 

61 

71 

80 

112 

92 

80 

Prespike Standard: % Rec. 
l3C-PCB-52 102 

l3C-PCB-178 106 

Dates Analyzed: 

DB-I: 

Analyst:MS Page 2 or2 

J .. -ALTA 

Oualifier 

Oualifier 
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EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

Sample ID: URS-A-2 Date Received: 8/16/00 QC Lot: LC0821M 
Lab ID: 8944-0002-PCB Date Extracted: 8121/00 Units: nglsaml2le 
Matrix: MM5 Train Sample Amount: Saml2le 

Coml!ound Cone. R.L. Qualifier 
PCB-S 84 1.0 
PCB-IS 140 1.0 
PCB-2S 71 1.0 
PCB-44 22 1.0 
PCB-52 93 1.0 
PCB-66 2.5 1.0 
PCB-77 NO 1.0 
PCB-Sl NO l.0 
PCB-90IlOl 3.6 1.0 
PCB-Its ND 1.0 
PCB-I23 NO 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-I26 ND 1.0 
PCB-lSI ND 1.0 
PCB-12S ND 1.0 
PCB-138 NO 1.0 
PCB-IS3 NO 1.0 
PCB-I67 ND 1.0 
PCB-IS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 NO 1.0 
PCB-l70 NO 1.0 
PCB-ISO NO 1.0 
PCB-I87 NO 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 7.7 1.0 
Total diCB 350 1.0 
Total triCB 580 1.0 
Total tetraCB 310 1.0 
Total pentaCB 23 1.0 
Total hexaCB 1.6 1.0 
Total heptaCB NO 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

ReViewer:k-Analyst:MS Page 1 or2 

L- ('40 



Sample ID: 
Lab ID: 

Internal Standard: 

l3C-PCB-3 

l3C-PCB-9 

l3C-PCB-28 

13C_PCB_37 

13C_PCB_77 

13C-PCB-IOl 

13C_PCB_118 

13C-PCB_IOS 

13C-PCB_126 

13C-PCB_138 

13C-PCB_lS6 

l3C-PCB-IS7 

13C-PCB_169 

13C-PCB_180 

13C-PCB_202 

13C-PCB_194 

13C-PCB_208 

13C-PCB_209 

-- ~ ----~ ----------~-------~------ -----~----------

\ 

i 
;",' EPA METHOD 1668 

POLYCHLORINATED BIPHENYLS 
URS-A-2d 
8944-0002-PCB 

Isotopic Recovery Results 

%R 

46 

68 

83 

71 

77 

78 

107 

104 

97 

82 

79 

79 

68 

85 

94 

134 

108 

94 

Oualifier 

Presl!ike Standard: % Rec. Oualifier 
13C_PCB_S2 110 

13 C-PCB-178 110 

Dates Analyzed: 

DB-I: 

A nalyst:MS Page 2 of2 ReViewer:~ 
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EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-3 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab ID: 8944-0003-PCB Date Extracted: 8121/00 Units: ng/sam~le 
Matrix: MM5 Train Sample Amount: Sample 

Com~ound Cone. R.L. Qualifier 
PCB-8 25 1.0 
PCB-I8 66 1.0 
PCB-28 32 1.0 
PCB-44 13 1.0 
PCB-52 51 1.0 
PCB-66 NO 1.0 
PCB-77 NO 1.0 
PCB-8I NO 1.0 
PCB-90IlOI 2.1 1.0 
PCB-U8 NO 1.0 
PCB-I23 NO 1.0 
PCB-lOS NO 1.0 
PCB-U4 NO 1.0 
PCB-I26 NO 1.0 
PCB-lSI NO 1.0 
PCB-128 NO 1.0 
PCB-138 NO 1.0 
PCB-IS3 NO 1.0 
PCB-167 NO 1.0 
PCB-IS6 NO 1.0 
PCB-IS7 NO 1.0 
PCB-169 NO 1.0 
PCB-170 NO 1.0 
PCB-I80 NO 1.0 
PCB-187 NO 1.0 
PCB-189 NO 1.0 
PCB-195 NO 1.0 
PCB-206 NO 1.0 
PCB-209 NO 1.0 

Totals 
Total monoCB NO 1.0 
Total diCB 120 1.0 
Total triCB 270 1.0 
Total tetraCB 170 1.0 
Total pentaCB 14 1.0 
Total hexaCB NO 1.0 
Total heptaCB NO 1.0 
TotaloctaCB NO 1.0 
Total nonaCB NO 1.0 ReViewer:~ Analyst:MS Page 1 of2 

L-C~Z 



Sample ID: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

13C-PCB-9 
13C_PCB_28 

13C-PCB-37 

13C-PCB-77 
13C_PCB_IOI 

13C-PCB-118 

13C-PCB-I05 

13C-PCB-126 
13C_PCB_138 

13C-PCB-156 

13C-PCB-157 

13C-PCB-169 
13C_PCB_180 

13C_PCB_202 

13C-PCB-194 

13C-PCB-208 
13C_PCB_209 

I EPA METHOD 1668 
ItOL YCHLORINA TED BIPHENYLS 

URS-A-1.0 
8944-0003-PCB 

Isotopic Recovery Results 

%R 

41 

56 

68 

54 

56 

S9 

82 

83 

75 

63 

63 

60 

53 

60 

65 

97 

78 

66 

Presl!ike Standard: % Rec. 
13C-PCB-52 114 
13C_PCB_178 110 

Dates Analyzed: 

DB-I: 

Analyst:MS Page 2 of2 

J .. .-. 
ALTA 

Oualifier 

Oualifier 

ReViewer:~ 



Sample ID: 
Lab ID: 
Matrix: 

Coml!ound 
PCB-S 
PCB-IS 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-Sl 
PCB-90/l0l 
PCB-US 
PCB-I23 
PCB-lOS 
PCB-U4 
PCB-126 
PCB-lSI 
PCB-l28 
PCB-13S 
PCB-153 
PCB-167 
PCB-lS6 
PCB-lS7 
PCB.-169 
PCB-170 
PCB-ISO 
PCB-lS7 
PCB-lS9 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:MS 

EPA METHOD 1668 
POLYCHLORINA TED BIPHENYLS 

URS-B-l Date Received: 8/16/00 
8944-0004-PCB Date Extracted: 8/21/00 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

ND 1.0 
1.4 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page lof2 

l-C4~ 

QC Lot: LC082 I M 
Units: ng/sample 

Qualifier 

ReViewer:a 

J. -ALTA 



Sample 10: 
Lab ID: 

Internal Standard: 

13C-PCB-3 
13C_PCB_9 

13C_PCB.28 

13C-PCB.37 

13C·PCB.77 

13C_PCB.IOI 

13C_PCB.1l8 

13C_PCB.I05 

13C_PCB.126 

13C·PCB.138 

13C·PCB.156 

13C-PCB.157 

13C_PCB_169 

13C-PCB.180 

l3C-PCB.202 

13C·PCB.194 

l3C-PCB-208 

l3C·PCB-209 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-20 
8944-0004-PCB 

Isotopic Recovery Results 

%R 

39 

57 

58 

59 

58 

62 

88 

87 

80 

67 

66 

64 

58 

62 

69 

98 

79 

67 

Prespike Standard: % Rec. 
l3C-PCB-52 106 
13C-PCB.178 106 

Dates Analyzed: 

DB-I: 

Analyst:MS Page 2 of2 

L- C4~ 

J~ -ALTA 

Oualifier 

Oualifier 



- - -- ----- -- ---- --------- ----------------------------- --- - ----------------------

Sample ID: 
Lab ID: 
Matrix: 

Com~ound 
PCB-8 
PCB-I8 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90IlO1 
PCB-l18 
PCB-I23 
PCB-lOS 
PCB-l14 
PCB-I26 
PCB-lSI 
PCB-128 
PCB-138 
PCB-IS3 
PCB-167 
PCB-IS6 
PCB-IS7 
PCB-169 
PCB-170 
PCB-180 
PCB-187 
PCB-189 
PCB-19S 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:MS 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-4 Date Received: 8/16/00 
8944-0005-PCB Date Extracted: 8121/00 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
57 1.0 
57 1.0 
2.7 1.0 
3.2 1.0 
9.4 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 

8.4 1.0 
210 1.0 
130 1.0 
33 1.0 
1.2 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 

Page 1 of2 

L-C ~ lo 

QC Lot: LC0821 M 
Units: nglsample 

Qualifier:. 

ReViewer:l-

J • .-. 
ALTA 



Sample ID: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

13C_PCB_9 

13C-PCB-28 

l3C-PCB-37 

13C-PCB-77 

13C-PCB-IOI 

13C_PCB_118 

13C_PCB_IOS 

13C-PCB-126 

13C-PCB-138 

13C-PCB-IS6 

13C-PCB-IS7 

13C-PCB-169 
13C_PCB_180 

13C-PCB-202 

13C-PCB-194 

13C-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-20 
8944-0005-PCB 

Isotopic Recovery Results 

%R 

40 

59 

61 

60 

65 

69 

91 

92 

86 

70 

70 

66 

62 

68 

74 

106 

85 

73 

Presnike Standard: % Rec. 
13C-PCB-S2 104 

13C-PCB-178 106 

Dates Analyzed: 

DB-I: 

Analyst:MS Page 2 or2 

L-C41 

J. -ALTA 

Oualifier 

Oualifier 

ReViewer~ 



Sample ID: 
Lab ID: 
Matrix: 

Coml!ound 
PCB-S 
PCB-IS 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-81 
PCB-90/IOI 
PCB-1l8 
PCB-l23 
PCB-I05 
PCB-1l4 
PCB-l26 
PCB-151 
PCB-l28 
PCB-138 
PCB-l 53 
PCB-167 
PCB-IS6 
PCB-157 
PCB-169 
PCB-l70 
PCB-ISO 
PCB-187 
PCB-IS9 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
TotaloctaCB 
Total nonaCB 
Analyst:MS 

---- ----------- -------------- - -------

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-5 Date Received: 8/16/00 
8944-0006-PCB Date Extracted: 8/21/00 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
120 1.0 
160 1.0 
5.0 1.0 
11 1.0 
29 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
NO 1.0 
NO 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
NO 1.0 
ND 1.0 
NO 1.0 
NO 1.0 
ND 1.0 
ND 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
NO 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

22 1.0 
420 1.0 
320 1.0 
100 1.0 
3.4 1.0 
NO 1.0 
ND 1.0 
NO 1.0 
NO 1.0 

Page 10£2 

QC Lot: LC0821 M 
Units: ng/sample 

Qualifier 

Reviewor,~ 

lit. -ALTA 



Sample ID: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

l3C-PCB-9 

13C_PCB_28 

l3C-PCB-37 

13C_PCB_77 

13C-PCB-IOI 

l3C-PCB-U8 

13C-PCB-I05 

13C_PCB_126 

l3C-PCB-138 

13C-PCB_156 

13C-PCB_157 

13C-PCB-169 

13C-PCB_180 

13C-PCB-202 

l3C-PCB-194 

13C-PCB_208 

13C-PCB-209 

EPA METHOD 1668 
POLYCHLORINA TED BIPHENYLS 

URS-A-20 
8944-0006-PCB 

Isotopic Recovery Results 

%R 

46 

53 

63 

S6 

48 

5S 

6S 

64 

65 

56 

63 

58 

60 

46 

47 

589 

54 

50 

Prespike Standard: % Rec. 
13C_PCB_52 114 
13C-PCB_178 102 

Dates Analyzed: 

DB-I: 

Analyst:MS Page 2 of2 

L-c~q 

J. -ALTA 

Oualifier 

Oualifier 



Sample ID: 
Lab ID: 
Matrix: 

Com~ound 
PCB-S 
PCB-IS 
PCB-2S 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-SI 
PCB-90/IOI 
PCB-US 
PCB-I23 
PCB-lOS 
PCB-U4 
PCB-126 
PCB-lSI 
PCB-12S 
PCB-138 
PCB-IS3 
PCB-167 
PCB-I56 
PCB-IS7 
PCB-169 
PCB-170 
PCB-180 
PCB-I87 
PCB-189 
PCB-19S 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
TotaloctaCB 
Total nonaCB 
Analyst:MS 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-6 Date Received: 8116/00 
8944-0007 -PCB Date Extracted: 8121100 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
120 1.0 
150 1.0 
11 1.0 
19 1.0 
46 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
NO 1.0 
ND 1.0 

16 1.0 
370 1.0 
360 1.0 
160 1.0 
10 1.0 

ND 1.0 
ND 1.0 
NO 1.0 
NO 1.0 

Page lof2 

QC Lot: LC0821 M 
Units: ng/sample 

Qualifier 

ReViewer:~ 

J~ -ALTA 



Sample ID: 
Lab ID: 

Internal Standard: 

l3C_PCB_3 

13C_PCB_9 

l3C-PCB-28 

l3C-PCB-37 

l3C-PCB-77 

l3C-PCB-IOI 

13C_PCB_118 

l3C-PCB-I05 

13C-PCB-126 
13 C-PCB-138 
13C_PCB_156 

13C_PCB_157 

13C_PCB_169 

13C_PCB_180 

13C_PCB_202 

13C_PCB_194 

l3C-PCB-208 

l3C-PCB-209 

EPA METHOD 1668 
POLYCHLORINA TED BIPHENYLS 

URS-A-20 
8944-0007 -PCB 

Isotopic Recovery Results 

%R 

53 

62 

72 

62 

60 

65 

76 

76 

73 

68 

73 

66 

66 

54 

55 

64 

65 

59 

Prespike Standard: % Rec. 
l3C-PCB-52 102 

l3C-PCB-178 104 

Dates Analyzed: 

DB-I: 

Analyst:MS Page 2 of2 

L-C51 

J .. -ALTA 

Oualifier 

Oualifier 

ReViewer:~ 



J. -- --. - --,- - - --~ --.--- --- -- --------~~---------~----------- ~-------.~- ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-7 Date Received: 8116/00 QC Lot: LC0821 M 
Lab ID: 8944-0008-PCB Date Extracted: 8121/00 Units: ngLsam121e 
Matrix: MM5 Train Sample Amount: Sam121e 

Coml!ound Cone. R.L. Qualifier 
PCB-8 41 1.0 
PCB-18 68 1.0 
PCB-2S 27 1.0 
PCB-44 20 1.0 
PCB-52 49 1.0 
PCB-66 5.7 1.0 
PCB-77 NO 1.0 
PCB-81 ND 1.0 
PCB-90/l0l 5.9 1.0 
PCB-US ND 1.0 
PCB-l23 ND 1.0 
PCB-lOS ND 1.0 
PCB-1l4 ND 1.0 
PCB-I26 ND 1.0 
PCB-lSI ND 1.0 
PCB-US ND 1.0 
PCB-138 ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-IS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO NO 1.0 
PCB-IS7 ND 1.0 
PCB-189 ND 1.0 
PCB-19S ND 1.0 
PCB-206 NO 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 2.3 1.0 
Total diCB 80 1.0 
Total triCB 230 1.0 
Total tetraCB 200 1.0 
Total pentaCB 27 1.0 
Total hexaCB 2.2 1.0 
Total heptaCB NO 1.0 
Total octaCB NO 1.0 
Total nonaCB NO 1.0 

Reviewer:B Analyst:RS Page I of2 

L-C5Z 



Sample ID: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

13C-PCB-9 
13C_PCB_28 

13C-PCB-37 

BC-PCB-77 

13C-PCB_IOI 

13C-PCB-U8 

13C-PCB-IOS 

13C-PCB-126 

BC-PCB-138 

BC-PCB-IS6 

BC-PCB-IS7 

13C-PCB-169 

BC-PCB-180 

13C-PCB-202 

13C-PCB-194 

BC-PCB-208 

BC-PCB-209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-0008-PCB 

Isotopic Recovery Results 

%R 

33 

57 

73 

67 

54 

59 

68 

68 

66 

64 

68 

66 

65 

52 

53 

58 

60 

55 

Prespike Standard: % Rec. 
BC-PCB-S2 108 

BC-PCB-178 104 

Dates Analyzed: 

DB-I: 

Analyst:RS Page 2 o£2 

l-C~3 

JA .-
ALTA 

Oualifier 

Oualifier 

Reviewer:k 



J. ---_. ~--~- - ---- ~- -- .. _------------ -------- ------ .. _ .. ------ ----.-------- ALTA 

EPA METHOD 1668 
POLYCHLORINA TED BIPHENYLS 

Sample 1D: URS~A-8 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab ID: 8944-0009-PCB Date Extracted: 8/21100 Units: ng/sam~le 
Matrix: MM5 Train Sample Amount: Sam~le 

Coml!ound Cone. R.L. Oualifier 
PCB-8 31 1.0 
PCB-IS 42 1.0 
PCB-2S 14 1.0 
PCB-44 9.8 1.0 
PCB-52 28 1.0 
PCB-66 1.9 1.0 
PCB-77 ND 1.0 
PCB-SI ND 1.0 
PCB-90/IOI 3.3 1.0 
PCB-US ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-I28 ND 1.0 
PCB-13S ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-IS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 ND 1.0 
PCB-I70 ND 1.0 
PCB-ISO ND 1.0 
PCB-IS7 ND 1.0 
PCB-IS9 ND 1.0 
PCB-I9S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB ND 1.0 
Total diCB 64 1.0 
Total triCB 140 1.0 
Total tetraCB 110 1.0 
Total pentaCB 16 1.0 
Total hexaCB 1.5 1.0 
Total heptaCB ND 1.0 
TotaloctaCB ND 1.0 
Total nonaCB ND 1.0 ReViewer:~ Analyst:RS . Page 1 of2 

L-C 5~ 



Sample ID: 
Lab ID: 

Internal Standard: 

BC-PCB-3 
13C_PCB_9 

BC-PCB-28 

13C_PCB_37 

13C-PCB-77 

13C_PCB_IOI 

13C_PCB_118 

13C_PCB_I05 

IJC-PCB-126 

13C-PCB-138 

13C-PCB-156 

13C_PCB_157 

13C_PCB_169 

BC-PCB-180 

13C-PCB-202 

BC-PCB-194 

13C-PCB-208 

13C_PCB_209 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-20 
8944-0009-PCB 

Isotopic Recovery Results 

%R 

38 

44 

66 

45 

48 

48 

53 

53 

49 

51 

52 

48 

46 

43 

46 

49 

54 

49 

Prespike Standard: % Rec. 

BC-PCB-52 104 

13C-PCB-178 112 

Dates Analyzed: 

DB-I: 

A nalyst:RS Page 2 0(2 

L- c.sS-

JA -ALTA 

Oualifier 

Oualifier 

Reviewer:~ 



J. -- -- .-- - ------ -- - ,.- ---
----~---- ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-9 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab ID: 8944-0010-PCB Date Extracted: 8121/00 Units: ng/sam12le 
Matrix: MM5 Train Sample Amount: Sam121e 

Coml!ound Cone. R.L. Oualifier 
PCB-8 120 1.0 
PCB-18 140 1.0 
PCB-28 62 1.0 
PCB-44 36 1.0 
PCB-52 78 1.0 
PCB-66 9.7 1.0 
PCB-77 NO 1.0 
PCB-8l NO 1.0 
PCB-901l0l 17 1.0 
PCB-118 NO 1.0 
PCB-l23 NO 1.0 
PCB-lOS NO 1.0 
PCB-114 NO 1.0 
PCB-126 NO 1.0 
PCB-lSI 1.2 1.0 
PCB-128 NO 1.0 
PCB-US NO 1.0 
PCB-lS3 NO 1.0 
PCB-I67 NO 1.0 
PCB-lS6 NO 1.0 
PCB-lS7 NO 1.0 
PCB-169 NO 1.0 
PCB-170 NO 1.0 
PCB-180 NO 1.0 
PCB-IS7 NO 1.0 
PCB-189 NO 1.0 
PCB-195 NO 1.0 
PCB-206 NO 1.0 
PCB-209 NO 1.0 

Totals 
Total monoCB 4.3 1.0 
TotaldiCB 290 1.0 
Total triCB 520 1.0 
Total tetraCB 340 1.0 
Total pentaCB 76 1.0 
Total hexaCB 8.3 1.0 
Total heptaCB NO 1.0 
Total octaCB NO 1.0 
Total nonaCB NO 1.0 

ReViewer:lli-Analyst:RS Page lof2 

L- C5~ 



Sample 10: 
Lab ID: 

Internal Standard: 

BC-PCB-3 
13C_PCB_9 

13C_PCB_28 

13C-PCB-37 
13C_PCB_77 

13C-PCB_IOI 

13C_PCB_1l8 

13C_PCB_I05 

13C-PCB-126 

13C-PCB-138 

13C-PCB-156 

13C-PCB-157 

13C-PCB-169 

13C-PCB-180 

13C-PCB-202 

13C_PCB_194 

13C-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-20 
8944-00 I O-PCB 

Isotopic Recovery Results 

%R 

48 

69 

101 

80 

73 

72 

97 

98 

100 

83 

96 

88 

99 

61 

57 

69 

70 

63 

Prespike Standard: % Rec. 
13C-PCB-52 88 

13C_PCB_178 98 

Dates Analyzed: 

DB-I: 

Analyst:RS Page 2 of2 

L- C5 7 

J. -. 
ALTA 

Oualifier 

Oualifier 

Reviewer:~ 



J .. .... 
- - -- --- . .. ~-----~---

.-----~------ ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-IO Date Received: 8/16/00 QC Lot: LC082 I M 
Lab ID: 8944-001 I-PCB Date Extracted: 8121100 Units: nldsamQle 
Matrix: MM5 Train Sample Amount: Sample 

Coml!ound Cone. R.L. Qualifier 
PCB-8 2800 1.0 
PCB-I8 2000 1.0 
PCB-28 360 1.0 
PCB-44 150 1.0 
PCB-52 290 1.0 
PCB-66 6.8 1.0 
PCB-77 ND 1.0 
PCB-8I ND 1.0 
PCB-90/l0l 8.5 1.0 
PCB-l18 ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS NO 1.0 
PCB-l14 NO 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-l28 ND 1.0 
PCB-138 ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-156 ND 1.0 
PCB-IS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-I80 ND 1.0 
PCB-1S7 ND 1.0 
PCB-189 ND 1.0 
PCB-19S NO 1.0 
PCB-206 ND 1.0 
PCB-209 NO 1.0 

Totals 
Total monoCB 620 1.0 
Total diCB 9700 1.0 
Total triCB 5500 1.0 
Total tetraCB 1300 1.0 
Total pentaCB 59 1.0 
Total hexaCB 2.7 1.0 
Total heptaCB NO 1.0 
Total octaCB NO 1.0 
Total nonaCB NO 1.0 ReViewer:~ Analyst:RS Page 1 o£2 

L- C5fJ 



Sample 10: 
Lab ID: 

Internal Standard: 

13C-PCB-3 

13C-PCB-9 

13C-PCB-28 

13C-PCB_37 

13C-PCB-77 

13C-PCB_IOI 

13C-PCB-1I8 

13C-PCB-IOS 

13C-PCB-126 

13C-PCB_138 

13C-PCB_IS6 

13C-PCB-IS7 

13C-PCB_169 

BC-PCB-180 

13C-PCB-202 

13C-PCB-194 

BC-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-00 ll-PCB 

Isotopic Recovery Results 

%R 

52 

75 

92 

76 

69 

74 

92 

91 

86 

82 

87 

82 

84 

64 

65 

73 

77 

72 

Prespike Standard: % Rec. 

13C-PCB-S2 112 

13C-PCB-178 100 

Dates Analyzed: 

DB-I: 

Analyst:RS Page 2 or2 

J • .--
ALTA 

Oualifier 

Oualifier 



Sample ID: 
Lab ID: 
Matrix: 

Coml!Qund 
PCB-8 
PCB-IS 
PCB-2S 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-S} 
PCB-90/IOI 
PCB-US 
PCB-I23 
PCB-lOS 
PCB-U4 
PCB-126 
PCB-lSI 
PCB-I28 
PCB-138 
PCB-lS3 
PCB-167 
PCB-IS6 
PCB-lS7 
PCB-169 
PCB-170 
PCB-ISO 
PCB-l87 
PCB-189 
PCB-19S 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:RS 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-ll Date Received: 8/16/00 
8944-00 12-PCB Date Extracted: 8121100 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
1800 1.0 
1100 1.0 
160 1.0 
75 1.0 
120 1.0 
3.7 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

460 1.0 
6400 1.0 
2900 1.0 
580 1.0 
28 1.0 
1.5 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of2 

l- C~O 

QC Lot: LC0821 M 
Units: ng/sample 

Qualifier 

J .. -ALTA 



Sample ID: 
Lab ID: 

Internal Standard: 

13C_PCB_3 

13C-PCB-9 

13C-PCB-28 

l3C-PCB-37 

13C-PCB-77 

13C_PCB_IOI 

13C-PCB-118 

13C-PCB-IOS 

13C-PCB-126 

13C_PCB_138 

13C_PCB_IS6 

13C-PCB-IS7 

13C_PCB_169 

13C_PCB_180 

13C_PCB_202 

13C_PCB_194 

1jC-PCB-208 

13C_PCB_209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-00 12-PCB 

Isotopic Recovery Results 

O/CR 

46 

64 

85 

67 

67 

65 

80 

78 

75 

71 

76 

72 

76 

52 

53 

56 

61 

60 

Prespike Standard: o/c Rec. 

l3C-PCB-S2 90 

13C-PCB-178 98 

Dates Analyzed: 

DB-I: 

Analyst:M Page 2of2 

J. -ALTA 

Oualifier 

Oualifier 

ReViewer:k-



Sample ID: 
Lab ID: 
Matrix: 

Coml!ound 
PCB-S 
PCB-IS 
PCB-2S 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-SI 
PCB-90/l0l 
PCB-U8 
PCB-l23 
PCB-lOS 
PCB-U4 
PCB-126 
PCB-lSI 
PCB-l28 
PCB-138 
PCB-lS3 
PCB-167 
PCB-lS6 
PCB-lS7 
PCB-169 
PCB-170 
PCB-180 
PCB-l87 
PCB-189 
PCB-195 
PCB-206 
PCB-209 

Totals 
Total monoCB 
Total diCB 
Total triCB 
Total tetraCB 
Total pentaCB 
Total hexaCB 
Total heptaCB 
Total octaCB 
Total nonaCB 
Analyst:RS 

EPA METHOD 1668 
POL YCHLORINATED BIPHENYLS 

URS-A-12 Date Received: 8116/00 
8944-0013-PCB Date Extracted: 8/21/00 
MM5 Train Sample Amount: Sample 

Cone. R.L. 
3900 1.0 
2600 1.0 
650 1.0 
240 1.0 
420 1.0 
14 1.0 

ND 1.0 
ND 1.0 
17 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

670 1.0 
13000 1.0 
8000 1.0 
2000 1.0 
110 1.0 
5.1 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 1 of2 

L- C "l. 

QC Lot: LC0821 M 
Units: ng/sampJe 

Qualifier 

ReViewer:~ 

J .. .-. 
ALTA 



Sample 10: 
Lab 10: 

Internal Standard: 

13C-PCB-3 

13C-PCB-9 

13C-PCB-28 

13C-PCB-37 

13C-PCB-77 

13C-PCB-IOI 

13C-PCB-118 

13C-PCB-I05 

13C_PCB_126 

13C_PCB_138 

13C_PCB_156 

13C-PCB-157 

13C-PCB-169 

13C-PCB-180 

13C_PCB_202 

13C-PCB-194 

13C-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POLYCHLORINA TED BIPHENYLS 

URS-A-20 
8944-0013-PCB 

Isotopic Recovery Results 

%R 

45 

64 

81 

59 

62 

58 

73 

71 

67 

66 

69 

65 

63 

53 

S4 

S6 

66 

61 

Prespike Standard: % Rec. 

13C-PCB-52 96 

13C-PCB-178 102 

Dates Analyzed: 

DB-I: 

A nalyst:RS Page 2 of2 

L-C~3 

J. --. 
ALTA 

Oualifier 

Oualifier 

ReViewer:k 



J .. -ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Sample ID: URS-A-I3 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab ID: 8944-0014-PCB Date Extracted: 8/21/00 Units: nidsamI!le 
Matrix: MM5 Train Sample Amount: SamI!le 

Comuound Cone. R.L. Qualifier 
PCB-8 2000 1.0 
PCB-18 1600 1.0 
PCB-28 320 1.0 
PCB-44 140 1.0 
PCB-52 250 1.0 
PCB-66 7.9 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90IlOI 9.2 1.0 
PCB-118 ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-I26 ND 1.0 
PCB-lSI ND 1.0 
PCB-I 28 ND 1.0 
PCB-138 ND 1.0 
PCB-IS3 ND 1.0 
PCB-I67 ND 1.0 
PCB-IS6 ND 1.0 
PCB-I 57 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-I80 ND 1.0 
PCB-I87 ND 1.0 
PCB-I89 ND 1.0 
PCB-195 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 380 1.0 
Total diCB 6600 1.0 
Total triCB 4400 1.0 
Total tetraCB 1200 1.0 
Total pentaCB 64 1.0 
Total hexaCB 2.4 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nouaCB ND 1.0 

ReViewer:_ Analyst:RS Page I or2 
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Sample ID: 
Lab ID: 

Internal Standard: 

l3C-PCB-3 
13C_PCB_9 

l3C-PCB-28 

13C_PCB_37 

l3C-PCB-77 

13C-PCB-IOI 
13C_PCB_1l8 

13C-PCB-I05 

13C-PCB-126 

l3C-PCB-138 

13C_PCB_156 

13C_PCB_157 

13C_PCB_169 

l3C-PCB-180 
13C_PCB_202 

13C-PCB-194 

BC-PCB-208 

BC-PCB-209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-00 14-PCB 

Isotopic Recovery Results 

%R 

49 

67 

8S 

69 

64 

67 

76 

7S 

70 

72 

77 

70 

71 

S2 

S2 

S4 

62 

60 

Prespike Standard: % Rec. 
13C_PCB_52 110 

BC-PCB-178 104 

Dates Analyzed: 

DB·I: 

Analyst:RS Page 2of2 

L- C~S-

J. -ALTA 

Oualifier 

Oualifier 

Reviewer:k 



J. -- - .~-- ----
- .. --- - --_._---- ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-14 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab ID: 8944-0015-PCB Date Extracted: 8/21/00 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: Sample 

Coml!Qund Cone. R.L. Oualifier 
PCB-8 440 1.0 
PCB-18 460 1.0 
PCB-28 230 1.0 
PCB-44 140 1.0 
PCB-52 230 1.0 
PCB-66 11 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90IlOl 16 1.0 
PCB-llS ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-l2S ND 1.0 
PCB-13S ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-lS6 ND 1.0 
PCB-lS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-lS7 ND 1.0 
PCB-IS9 ND 1.0 
PCB-195 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
TotaJ monoCB 29 1.0 
Total diCB 1400 1.0 
Total triCB 2000 1.0 
Total tetraCB 1000 1.0 
Total pentaCB 100 1.0 
Total bexaCB 5.9 1.0 
Total beptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

R,,;.we,,~ Analyst:RS Page 1 or2 
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Sample ID: 
Lab ID: 

Internal Standard: 

13C_PCB_3 

13C-PCB-9 

13C_PCB_28 

13C-PCB-37 

13C_PCB_77 

13C_PCB_IOI 

13C-PCB-1I8 

13C_PCB_IOS 

13C-PCB-126 

13C-PCB_138 

13C_PCB_IS6 

13C-PCB-IS7 

13C-PCB-169 

13C-PCB-180 

13C-PCB_202 

13C-PCB-194 

13C-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-001S-PCB 

Isotopic Recovery Results 

%R 

52 

70 

88 

72 

68 

72 

85 

84 

81 

78 

87 

77 

80 

54 

57 

55 

64 

64 

Prespike Standard: % Rec. 
13C-PCB-S2 103 

13C-PCB-178 105 

Dates Analyzed: 

DB-I: 

Analyst:RS Page 2 of2 

L-Cfo7 

J .. -ALTA 

Oualifier 

Oualifier 

Reviewer~ 



J .. -ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Sample ID: URS-A-lS Date Received: 8116/00 QC Lot: LC0821M 
Lab ID: 8944-00 16-PCB Date Extracted: 8121/00 Units: ngLsam(!le 
Matrix: MMS Train Sample Amount: Sam(!le 

Coml!ound Cone. R.L. Oualifier 
PCB-8 360 1.0 
PCB-IS 470 1.0 
PCB-2S 130 1.0 
PCB-44 91 1.0 
PCB-52 160 1.0 
PCB-66 2.7 1.0 
PCB-77 ND 1.0 
PCB-8I ND 1.0 
PCB-90/101 5.8 1.0 
PCB-llS ND 1.0 
PCB-I23 ND 1.0 
PCB-I05 ND 1.0 
PCB-114 ND 1.0 
PCB-126 ND 1.0 
PCB-151 ND 1.0 
PCB-l28 ND 1.0 
PCB-138 ND 1.0 
PCB-153 ND 1.0 
PCB-167 ND 1.0 
PCB-I56 ND 1.0 
PCB-157 ND 1.0 
PCB-I69 ND 1.0 
PCB-l70 ND 1.0 
PCB-ISO ND 1.0 
PCB-I87 ND 1.0 
PCB-IS9 ND 1.0 
PCB-I95 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 17 1.0 
Total diCB 1100 1.0 
Total triCB 1600 1.0 
Total tetraCB 690 1.0 
Total pentaCB 47 1.0 
Total hexaCB 1.6 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

ReViewer:4-AnaJyst:BS Page 1 or2 



Sample ID: 
Lab ID: 

Internal Standard: 

l3C-PCB-3 

13C-PCB-9 

13C-PCB-28 

13C_PCB_37 

13C_PCB_77 

l3C-PCB-IOI 

13C-PCB-118 

13C-PCB-I05 

13C_PCB_126 

13C_PCB_138 

13C-PCB-156 

13C-PCB-157 

13C-PCB-169 

13C_PCB_180 

13C_PCB_202 

13C-PCB-194 

13C_PCB_208 

13C-PCB-209 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-20 
8944-00 16-PCB 

Isotopic Recovery Results 

%R 

57 

80 

102 

83 

83 

79 

94 

90 

84 

86 

87 

83 

82 

70 

72 

70 

78 

80 

Presnike Standard: % Rec. 

13C-PCB-52 101 
13C_PCB_178 109 

Dates Analyzed: 

DB-I: 

AnaJyst:BS Page 2or2 
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Oualifier 

Oualifier 

Revie ... ,~ 



J. -- -- -- -- ALTA 

EPA METHOD 1668 
POLYCHLORINA TED BIPHENYLS 

Sample ID: URS-A-16 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab 10: 8944-00 17 -PCB Date Extracted: 8/21/00 Units: ng/sam(!le 
Matrix: MM5 Train Sample Amount: Sam(!le 

Coml!ound Cone. R.L. Oualifier 
PCB-8 450 1.0 
PCB-IS 470 1.0 
PCB-28 130 1.0 
PCB-44 88 1.0 
PCB-52 160 1.0 
PCB-66 3.9 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90/101 9.4 1.0 
PCB-U8 ND 1.0 
PCB-l23 ND 1.0 
PCB-lOS ND 1.0 
PCB-U4 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI ND 1.0 
PCB-U8 ND 1.0 
PCB-138 ND 1.0 
PCB-1S3 ND 1.0 
PCB-167 ND 1.0 
PCB-IS6 ND 1.0 
PCB-1S7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-I87 ND 1.0 
PCB-189 ND 1.0 
PCB-I95 ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 37 1.0 
Total diCB 1400 1.0 
Total triCB 1600 1.0 
Total tetraCB 700 1.0 
Total pentaCB 66 1.0 
Total hexaCB 3.7 1.0 
Total heptaCB ND 1.0 
TotaloctaCB ND 1.0 
Total nonaCB ND 1.0 ReViewer:~ Analyst:BS Page 1 of2 

L- C 10 



Sample ID: 
Lab ID: 

Internal Standard: 

BC-PCB-3 

BC-PCB-9 

BC-PCB-28 

BC-PCB-37 

BC-PCB-77 

BC-PCB-IOI 

BC-PCB-U8 

13C-PCB-I05 
13C_PCB_126 

BC-PCB-138 

BC-PCB-156 

13C-PCB_157 

13C_PCB_169 

BC-PCB-180 

BC-PCB-202 

BC-PCB-194 

BC-PCB-208 

13C-PCB_209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-00 17-PCB 

Isotopic Recovery Results 

%R 

59 

82 

114 

74 

85 

89 

105 

100 

% 

98 

100 

94 

92 

73 

75 

73 

86 

85 

Presl!ike Standard: %Rec. 
BC-peB-52 105 

13C-PCB-178 105 

Dates Analyzed: 

DB·1: 

Analyst:BS Page 2 0(2 

L- ell 

J. -ALTA 

Oualifier 

Oualifier 

Reviewer:A-



J~ -----,--- ---- - --- ._----- - -- --~---- -------- ALTA 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

Sample ID: URS-A-17 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab ID: 8944-0018-PCB Date Extracted: 8121100 Units: nglsamQle 
Matrix: MM5 Train Sample Amount: SamQle 

Comuound Cone. R.L. Oualifier 
PCB-S 1800 1.0 
PCB-IS 1600 1.0 
PCB-2S 380 1.0 
PCB-44 190 1.0 
PCB-52 370 1.0 
PCB-66 9.4 1.0 
PCB-77 ND 1.0 
PCB-SI ND 1.0 
PCB-90IlOI 21 1.0 
PCB-llS ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-ll4 ND 1.0 
PCB-126 ND 1.0 
PCB-lSI 1.0 1.0 
PCB-l2S ND 1.0 
PCB-13S ND 1.0 
PCB-IS3 ND 1.0 
PCB-167 ND 1.0 
PCB-lS6 ND 1.0 
PCB-lS7 ND 1.0 
PCB-169 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-IS7 ND 1.0 
PCB-IS9 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 250 1.0 
Total diCB 5900 1.0 
Total triCB 4900 1.0 
Total tetraCB 1600 1.0 
Total pentaCB 120 1.0 
Total hexaCB 7.7 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

Reviewer:. Analyst:BS Page lof2 
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Sample ID: 
Lab ID: 

Internal Standard: 

l3C-PCB-3 

l3C-PCB-9 

13C_PCB_28 

l3C-PCB-37 

l3C-PCB-77 

BC-PCB-IOI 

Be-PCB-U8 

l3C-PCB-IOS 

BC-PCB-126 

13C_PCB_138 

BC-PCB-IS6 

BC-PCB-IS7 

13C-PCB-169 

BC-PCB-180 

13C-PCB-202 

l3C-PCB-194 

13C-PCB-208 

l3C-PCB-209 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-20 
8944-00 I8-PCB 

Isotopic Recovery Results 

%R 

61 

85 

118 

97 

88 

91 

115 

112 

109 

103 

107 

102 

100 

81 

79 

85 

94 

91 

Prespike Standard: % Rec. 

l3C-PCB-S2 lOS 

l3C-PCB-178 104 

Dates Analyzed: 

DB-I: 

Analyst:BS Page 2 of2 
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J .. -ALTA 

Oualifier 

Oualifier 

Reviewer:~ 



J. ---- ---.--
-------~- - ALTA 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

Sample ID: URS-A-18 Date Received: 8116/00 QC Lot: LC0821 M 
Lab ID: 8944-0019-PCB Date Extracted: 8/21100 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: Sample 

Coml!ound Cone. R.L. Oualifier 
PCB-8 2400 1.0 
PCB-18 2900 1.0 
PCB-28 610 1.0 
PCB-44 260 1.0 
PCB-52 520 1.0 
PCB-66 ND 1.0 
PCB-77 ND 1.0 
PCB-81 ND 1.0 
PCB-90/IOI 22 1.0 
PCB-U8 ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-1l4 ND 1.0 
PCB-I26 ND 1.0 
PCB-lSI 1.2 1.0 
PCB-l28 ND 1.0 
PCB-138 ND 1.0 
PCB-lS3 ND 1.0 
PCB-167 ND 1.0 
PCB-lS6 ND 1.0 
PCB-lS7 ND 1.0 
PCB-169 ND 1.0 
PCB-l70 ND 1.0 
PCB-ISO ND 1.0 
PCB-I87 ND 1.0 
PCB-IS9 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 200 1.0 
Total diCB 7400 1.0 
Total triCB 8900 1.0 
Total tetraCB 2200 1.0 
Total pentaCB 160 1.0 
Total hexaCB 9.2 1.0 
Total heptaCB ND ].0 
TotaloctaCB ND ].0 
Total nonaCB ND 1.0 

Renewe" 1;-Analyst:BS Page I of2 
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SampleID: 
Lab ID: 

Internal Standard: 

13C_PCB_3 

13C-PCB-9 

13C_PCB_28 

13C_PCB_37 

13C_PCB_77 

13C_PCB_IOI 

13C-PCB-118 

13C-PCB-IOS 

13C_PCB_126 
13

C
_
PCB

_
13

8 

13C-PCB-IS6 

13C_PCB_IS7 

13C-PCB-169 

13C-PCB-180 

13C_PCB_202 

13C-PCB-194 

13C-PCB-208 

13C-PCB-209 

EPA METHOD 1668 
POL YCHLORINA TED BIPHENYLS 

URS-A-20 
8944-00 19-PCB 

Isotopic Recovery Results 

%R 

55 

78 

73 

66 

80 

76 

94 

90 

88 

85 

87 

83 

81 

68 

69 

72 

88 

81 

Prespike Standard: % Rec. 
13C_PCB_52 101 

13C_PCB_178 102 

Dates Analyzed: 

DB-I: 

AnaJyst:BS Page 2 of2 
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J~ -ALTA 

Oualifier 

Oualifier 

Reviewer:~ 



J • ..... 
._ - ___ • ___ 0 ___ ALTA 

EPA METHOD 1668 
POLYCHLORINA TED BIPHENYLS 

Sample ID: URS-A-19 Date Received: 8/16/00 QC Lot: LC0821 M 
Lab ID: 8944-oo20-PCB Date Extracted: 8121/00 Units: ng/samQle 
Matrix: MM5 Train Sample Amount: SamQle 

Coml!ound Cone. R.L. Oualifier 
PCB-S 230 1.0 
PCB-18 240 1.0 
PCB-2S 110 1.0 
PCB-44 88 1.0 
PCB-52 140 1.0 
PCB-66 7.2 1.0 
PCB-77 ND 1.0 
PCB-SI ND 1.0 
PCB-90/101 14 1.0 
PCB-llS ND 1.0 
PCB-I23 ND 1.0 
PCB-lOS ND 1.0 
PCB-1l4 ND 1.0 
PCB-I26 ND 1.0 
PCB-lSI ND 1.0 
PCB-l28 ND 1.0 
PCB-138 ND 1.0 
PCB-IS3 ND 1.0 
PCB-I67 ND 1.0 
PCB-IS6 ND 1.0 
PCB-IS7 ND 1.0 
PCB-I69 ND 1.0 
PCB-170 ND 1.0 
PCB-ISO ND 1.0 
PCB-I87 ND 1.0 
PCB-IS9 ND 1.0 
PCB-19S ND 1.0 
PCB-206 ND 1.0 
PCB-209 ND 1.0 

Totals 
Total monoCB 12 1.0 
Total diCB 700 1.0 
Total triCB 1100 1.0 
Total tetraCB 660 1.0 
Total pentaCB 79 1.0 
Total hexaCB 6.4 1.0 
Total heptaCB ND 1.0 
Total octaCB ND 1.0 
Total nonaCB ND 1.0 

ReViewer:~ Analyst:BS Page 1 of2 
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Sample 10: 
Lab 10: 

Internal Standard: 

13C_PCB_3 

13C-PCB-9 

13C-PCB-28 

13C_PCB_37 

13C-PCB-77 

13C_PCB_IOI 

13C-PCB-118 

13C-PCB-I05 

13C_PCB_126 

13C-PCB-138 

IJC_PCB_156 

13C-PCB_157 

13C-PCB-169 

13C-PCB-180 

13C-PCB-202 

I3C-PCB-194 

I3C-PCB-208 

IJC_PCB_209 

EPA METHOD 1668 
POLYCHLORINATED BIPHENYLS 

URS-A-20 
8944-0020-PCB 

Isotopic Recovery Results 

%R 

45 

60 

86 

55 

61 

60 

75 

72 

65 

66 

62 

62 

54 

55 

57 

60 

68 

65 

Prespike Standard: % Rec. 

I3C-PCB-52 105 
13C_PCB_178 109 

Dates Analyzed: 

DB-I: 

Analyst:BS Page 2 of2 
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A 

B 

C 

D 

E 

F 

G 

H 

I 

Cone. 

D.L. 

NA 

SIN 

* 

ND 

MPC 

DATA QUALIFIERS & ABBREVIATIONS 

The amount detected is below the Method 
Calibration Limit. 

This compound was also detected in the blank. 

The amount detected is less than five times the Method 
Quantitation Limit. 

The amount reported is the maximum possible concentration. 

The detection limit was raised above the Method Quantitation 
Limit due to chemical interference's. 

This result has been confirmed on a DB-225 column. 

This result has been confirmed on a SP-2331 column. 

The signal-to-noise ratio is greater than 10:1. 

Chemical Interference 

Concentration 

Detection Limit 

Not applicable 

Signal-to-noise 

See Cover Letter 

Not Detected 

Maximum Possible Concentration 

L-C18 
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CURRENT CERTIFICATIONS II,. -ALTA 
Bureau of Reclamation-Mid-Pacific Region---(MP-470, Res-t.t 0) 

Commonwealth of Kentucky---(Certificate No. 90063) 

Commonwealth of Virginia---(Certificate No. 00013) 

State of Alaska, Department of Environmental Conservation---(Certificate No. OS-OO 197) 

State of Arkansas, Department of Health---(Approval granted through CA certification) 

State of Arkansas, Department of Environmental Quality---

State of California---(Certificate No. 1640) 

State of Connecticut---(Certificate No. PH-0182) 

State of Florida---(Certificate No. 87456) 

State of Louisiana---(Certificate No. 98-33) 

State of Mississippi---(Approval granted through CA certification) 

State of Nevada---(Certificate No. CA413) 

State of New York, Department of Health---(Certificate No. 11411) 

State of North Carolina---(Certificate No. 06700) 

State of North Dakota, Department of Health---(Certificate No. R-078) 

State of Oregon---

State of Pennsylvania---(Certificate No. 68-490) 

State of South Carolina---(Certificate No. 87002001) 

State of Texas - (Certificate No. TX247-2000A) 

State of Tennessee---(Certificate No. 02996) 

State of Utah--(Certificate No. E-201) 

State of Washington, Department of Ecology---(Certification No. C091) 

State of Wisconsin---(Certificate No. 998036160) 

State of Wyoming---(Ref: 8ES-LB) 

u.S. Army Corps of Engineers 

u.S. 5 EPA Region 

May 2000 



r-, 
o 
CX> 
C), 

I ~~I~~ _~~~_E_~_NATIONAL 
Chain of Custody Record 

Page of 

PROJECT ANALYSES 

Fo~ +c it - W ""-... \ ¢ ~ 
~ 

SITE /VQW 8ecK;'1d &r1q.r 
w z 

~ 
PREPARED BY (Signature) 8 '" 

c 
I/) u.. 

~ a 0 

FIELD SAMPLE 1.0. SAMPLE DATEITIME 
d REMARKS 

MATRIX ~ Z 

uR5-A-l XI4D PIg ~,,$'e- \ X '-e~ .l- X"- ( 
I 

I e.~ ~ 

~R::'- A-Z- S/. Q~CI,I" 's 110 )( -rc ,~ T-l 
UR~-A-3 t{g ~1~1- x Ill, ~ I-3 
l.\QS--P-l 81g X B, AN 1<-
tlR.s - A-4 1I " <6" Ito IS)'H-7.J'1 '>< Tec;-t H~ \ 
URs - 1\-£ X/II l4~-I~~ S< r~r 1/;2. I 
uRs· 4:~ 1;/1 I 1'<~<1~{:;d~ I~ ~'\1 113 

, 
I 

URs-A:;r <:filII '~d:4v/f;;4 'x ~si Gi 
URS- A 5r , It , 

1i jj I t~ -/<1c<l "- Tel P.1.. 
VRS-AQ v if; / \8$' /- ('is J /est- P;;L 

REMARKS 

~~ ~E 
TIME 

),S- ,ZQ:I 

RECEIVED BY: I DATE I TIME I RELINQUISHED BY; I DATE 1 TIME RECEIVED BY; DATE ITIME RELINQUISHED BY; DATE TIME 

LAB USE ONLY 

OPENED BY; I DATE I TIME I TEMp·C I SEAL /I I CONDITION 
! ... 

1/ //7- r (7"7 " '"""2" I~ 
I REMARKS: ~ 

~ 
~ L-__________________________________________ ~IW 



r, 
("':) 

CP -

I RADIAN INTERNATIONAL 
•• ... ,.. .. ur.: .... .-" ................. _ ..... ~~. 

Chain of Custody Record 
Page of 

PROJECT rOs+, wl,ee(~V ANALYSES 

~ 

SITE NevJ 8~J-b-rcJ ~,~( w z 

~ 
PREPARED BY (Signature) 8 ~ 0 

f/) u. 

~ 
0 

SAMPLE DATEITIME d REMARKS FIELD SAMPLE 1.0. MATRIX :! Z 

VRS- A 10 )(A-D ~J 1<1 !JcJ()5~lIu<, 1 Iv 'T~1 c I 
URS - A II t'14JnS6-lo~ I'X T~1 C::2 

\) Rs- A 1::2 8-J4i1JO~-I)o~ ')( ~t-£I 
lJRS-A l3 i~-J4/lI~J-/Jo.l y TQ:5t t:J 
I) f<.5" 11 1-4 ~-I-4 JJ~~ -\ ':I(ji, X I~~i- F~ I 

vRs-AIS " J "&- r+--I J,oS-11~~ ''x _h~i".E4 
uRS-Alb o/lsl.) 0 9 3~ • ; O~j I~J( "-¢~.,," A .. I 
U'flS .. Al1- '/1:5/0'39-/0'4'1 .( Te~J. A-l 
1.1. fl. S ' A f B _'til 'lIS J C) 'f<Jf1-10 'l 'rI ~ I'si 14-3 

I \.\ ~ s - tl l q o/(s / 1l~1·IU1 rJ.... "e--$..J. 1l- ( 
I REMARKS 1~~BY=l_ DATE TIME 

'J15 Il«> _\J-
RECEIVED BY: I DATE I TIME I RELINOUISHED BY: / DATE I TIME RECEIVED BY: DATE /TiME RELINQUISHED BY: DATE TIME 

LAB USE ONLY 

OPENED BY: 

~ 1~~~~~~~t=~ ____ ~~~L-____ 1-________ JL __ L--1 ____ ~' ____ ~ ____________________ ~I~ k-,,~ l'V r- ! 
~ 

~ ~ ______________________ ~'W 



Ken Flatt 

From: 
Sent: 
To: 
Subject: 

Ken, 

eric _p _ anderson@urscorp.com 
Wednesday, August 16, 20005:34 PM 
Ken Flatt 
Re: XAD Sample problem 

The sample that has no label, is an unused resin trap that inadverntly 
got 
left in the sample pile (do not analyze this sample). The one labeled 
Sheenl should be URS-A-10. I think it got mislabeled during the rain 
storms that occurred during our sampling. 

You will get another shipment tomorrow. One chest is samples, the other 
is 
unused traps. Do not analyze these traps. 

Let me know it there are any other discrepancies. 

Eric P. Anderson 
Senior Scientist 
URS 
(512) 419-5437 
(512) 454-8807 (fax) 
eric p anderson@urscorp.com 

Please note change of email. Radian is now a URS company. 

Ken Flatt To: 
n'eric_p_anderson@urscorp.com'" <eric p anderson@urscorp.com> 

<kflatt@ALTAL - - cc: 

AB.com> Subject: XAD Sample problem 

08/16/00 

02:06 PM 

Eric, I received the Xad's this morning. 

The only problem I have is with sample # URS-A-10 
I ~ldVP (2) Xad traps left, one has on the label what looks like .. 
sh(~en 1 
[J(,/. " (HI the Packing/Spike label 
"h·: ()~ h(:r one has nothing other than the Xad Packing/Spike label. 

L- e5z 
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Client: 
Project: 
Last Update: 

Foster Wheeler 
New Bedford Harbor Superfund Site 
30-Aug 

Date 
Start End 

Test # Sample 10 Time Time 
Run Ave. S I Ave. Flow Ttl . ampe oa 
Time Roto Rate 
(min) _Se_tting Rota # (mUmin) Flow (m3) 

8-Aug 
8-Aug 
8-Aug 
10-Aug 
l1-Aug 
11-Aug 
11-Aug 
ll-Aug 
l1-Aug 
14-Aug 
14-Aug 
14-Aug 
14-Aug 
14-Aug 
14-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
15-Aug 
16-Aug 
16-Aug 

I -1 
1-2 
I -3 
H -1 
H -2 
H -3 
G -1 
F -1 
F -2 
C -1 
C -2 
E -1 
E -2 
F -3 
F -4 
A -1 
A-2 
A-3 
B-1 
B-2 
B-3 
D -1 
C -3 
E -3 
D -2 
G -2 
G -3 

URS -Al 
URS -A2 
URS -A3 
URS -A4 
URS -A5 
URS -A6 
URS -A7 
URS -A8 
URS-A9 

URS -Al0 
URS -All 
URS -A12 
URS -M3 
URS -A14 
URS -A15 
URS -A16 
URS -A17 
URS -A18 
URS -A19 
URS -A20 
URS -A21 
URS -A22 
URS -A23 
URS -A24 
URS -A25 
URS -A26 
URS -A27 

8:50 10:58 
9:08 11 :08 
9:08 11:08 
15:29 17:29 
14:25 16:30 
16:39 17:22 
17:24 18:24 
18:09 19:09 
18:51 19:51 
10:05 11 :05 
9:56 10:56 
11 :08 12:08 
11 :02 12:02 
16:05 17:05 
16:05 17:05 
9:36 10:42 
9:39 10:44 
9:40 10:44 
11 :27 12:27 
11 :28 12:28 
11 :30 12:30 
15:08 16:11 
15:13 16:15 
16:22 17:22 
16:40 17:40 
14:09 15:09 
14:10 15:10 

128 
120 
120 
53 
58 
43 
60 
60 
60 
60 
60 
60 
60 
60 
60 
66 
65 
64 
60 
60 
60 
63 
62 
60 
60 
60 
60 

76 
95 
91 
105 
105 
105 
85 
76 
82 
100 
75 
98 
75 
98 
75 
76 

95.5 
86 
76 
96 

87.5 
92 
78 
78 
92 
85 
98 

7063-004 
7063-001 
7063-002 
7063-004 
7063-004 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-004 
7063-002 
7063-001 
7063-004 
7063-002 
7063-001 
7063-002 
7063-001 
7063-001 
7063-002 
7063-001 
7063-002 

2,462 
3,087 
2,935 
3,495 
3,495 
3,495 
2,724 
2,462 
2,618 
3,317 
2,372 
3,246 
2,372 
3,246 
2,372 
2,462 
3,094 
2,771 
2,462 
3,111 
2,823 
2.970 
2,489 
2,489 
2,970 
2,735 
3,182 

0.315 
0.370 
0.352 
0.185 
0.203 
0.150 
0.163 
0.148 
0.157 
0.199 
0.142 
0.195 
0.142 
0.195 
0.142 
0.162 
0.201 
0.177 
0.148 
0.187 
0.169 
0.187 
0.154 
0.149 
0.178 
0.164 
0.191 

Comments 

Mud Flat (657) 
Mud Flat (602) 
Mud Flat (650) 
Dredge/Hopper (sample on/off) 
Dredge/Hopper (sample on/off) 
Dredge/Hopper (sample on/off) 
Outside silt fence 
Moon Pool 
Moon Pool 
CDF Sheen-1 
CDF Sheen-2 
CDF Dawn Surfactant 
CDF Biosolve Surfactant 
Moon Pool 
Moon Pool 
CDF Fresh Sediment-l 
CDF Fresh Sediment-2 
CDF Fresh Sediment-3 
CDF Sediment + Water-l 
CDF Sediment + Water-2 
CDF Sediment + Water-3 
CDF Water near Sheen-1 
CDF Sheen 
CDF Simple Green 
Water near sheen 
- 40 feet from Silt fence 
- 47 feet from Silt fence 



Emission Flux Calculations 

Total Sweep Emission 

Date Test # Sample 10 Flow 
PCB PCB 

Air 
Surface Flux 

Comments 
(m3) 

(ng) (nglm3) (Llmin) Area (m2) (nglmin-
m2) 

8-Aug I -1 URS -A1 0.315 1 3.17 0.005 0.13 0.122 Mud Flat (657) 
8-Aug I -2 URS -A2. 0.370 1 2.70 0.005 0.13 0.104 Mud Flat (602) 
8-Aug 1-3 URS -A3 0.352 1 2.84 0.005 0.13 0.109 Mud Flat (650) 
10-Aug H -1 URS -A4 0.185 1 5.40 0.005 0.13 0.208 Dredge/Hopper (sample on/off) 
11-Aug H -2 URS -AS 0.203 1 4.93 0.005 0.13 0.190 Dredge/Hopper (sample on/off) 
11-Aug H -3 URS -A6 0.150 1 6.65 0.005 0.13 0.256 Dredge/Hopper (sample on/off) 
11-Aug G -1 URS -A7 0.163 1 6.12 0.005 0.13 0.235 Outside silt fence 

r 11-Aug F -1 URS -A8 0.148 1 6.77 0.005 0.13 0.260 Moon Pool , 
11-Aug F -2 URS -A9 0.157 1 6.37 0.005 0.13 0.245 Moon Pool 

C7 14-Aug C -1 URS -A10 0.199 1 5.02 0.005 0.13 0.193 CDF Sheen-1 

(JJ 14-Aug C -2 URS -A11 0.142 1 7.03 0.005 0.13 0.270 CDF Sheen-2 
14-Aug E -1 URS -A12 0.195 1 5.14 0.005 0.13 0.198 CDF Dawn Surfactant 
14-Aug E -2 URS -A13 0.142 1 7.03 0.005 0.13 0.270 CDF Biosolve Surfactant 
14-Aug F -3 URS -A14 0.195 1 5.14 0.005 0.13 0.198 Moon Pool 
14-Aug F -4 URS -A15 0.142 1 7.03 0.005 0.13 0.270 Moon Pool 
15-Aug A -1 URS -A16 0.162 1 6.15 0.005 0.13 0.237 CDF Fresh Sediment-1 
15-Aug A-2 URS -A17 0.201 1 4.97 0.005 0.13 0.191 CDF Fresh Sediment-2 
15-Aug A-3 URS -A18 0.177 1 5.64 0.005 0.13 0.217 CDF Fresh Sediment-3 
15-Aug B-1 URS -A19 0.148 1 6.77 0.005 0.13 0.260 CDF Sediment + Water-1 
15-Aug B-2 URS -A20 0.187 1 5.36 0.005 0.13 0.206 CDF Sediment + Water-2 
15-Aug B-3 URS -A21 0.169 1 5.90 0.005 0.13 0.227 CDF Sediment + Water-3 
15-Aug D -1 URS -A2.2 0.187 1 5.34 0.005 0.13 0.206 CDF Water near Sheen-1 
15-Aug C -3 URS -A2.3 0.154 1 6.48 0.005 0.13 0.249 CDF Sheen 

15-Aug E -3 URS -A24 0.149 1 6.69 0.005 0.13 0.257 CDF Simple Green 

15-Aug D -2 URS -A25 0.178 1 5.61 0.005 0.13 0.216 Water near sheen 
16-Aug G -2 URS -A26 0.164 1 6.09 0.005 0.13 0.234 - 40 feet from Silt fence 
16-Aug . G -3 URS -A27 0.191 1 5.24 0.005 0.13 0.201 - 47 feet from Silt fence 
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Flowmeter 7063-004 
Meter Trial #1 Trial #2 Trial #3 Trial #4 

Setting 
30 823 823 823 
60 1927 1892 1888 1883 
90 2932 2950 2961 
120 4029 4033 4046 

Calibration of Flowmeter 7063-004 
_ 5000 
c 

~4000 
!.3000 
• iii 2000 
a: 
~ 1000 
u:: 0 

20 

Flowmeter 7063-001 
Meter Trial #1 

Setting 
30 822 
60 1977 
90 2945 
120 4108 

40 60 80 100 120 

Flowmeter Setting 

Trial #2 Trial #3 Trial #4 

809 804 807 
1949 1957 1950 
3000 2997 2995 
4083 4071 4070 

Calibration of Flowmeter 7063-001 
C 5000 

~ 4000 

!.3000 
; 2000 
a: 
~ 1000 
u:: 0 

20 

Flowmeter 7063-002 
Meter Trial #1 
Setting 

30 789 
60 1927 
90 2971 
120 4060 

40 60 80 100 120 

Flowmeter Setting 

Trial #2 Trial #3 Trial #4 

791 783 785 
1951 1959 1967 
2994 2991 2997 
4078 4058 4052 

Calibration of Flowmeter 7063-002 

£5000 
E 
II 4000 
!.3000 
; 2000 
a: 1000 
~ 
~ 0 

20 40 60 80 100 120 

Flowmeter Setting 

Average 

823 
1898 
2948 
4036 

140 

Average 

811 
1958 
2984 
4083 

140 

Average 

787 
1951 
2988 
4062 

140 

L- EZ 
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Attachment F 

Analytical Results 

For Source Samples 

Qualifier Definitions: 
V - Value 
Q - Qualifier 
U - Compound was analyzed for, but not detected in the sample. 
P - The percent difference for results between the two analytical columns. 

is greater than 25%. The lower of the two values is reported. 
E - Compound exceeded the instrument range, results may be estimated. 
D - Compound result is from a diluted sample. 
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Final FI - berS S leD 
Matrix. _.lits of Measure (wet weight) slurry I mg/kg slurry I mg/kg slurry I mg/kg slurry I mg/kg slurry I mg/kg slurry I mg/kg slurry I mg/kg 

Sediment Sheen wi 
Station Number CDF Sheen CDF Sediment. CDF Sediment w/harbor CDF Sheen Sheen wI Dawn 

Biosolve 
H20 cover 

Sample Number FC1011 FC161718 FC161718REP FC192021 FC2225 URS-W12 URS-W13· 

Flux Chamber Test Designation C A A B 0 E E 

Sample Date 17-Aug-OO 17-Aug-OO 17-Aug-00 17·Aug·OO 17-Aug-00 14-Aug-00 14-Aug-00 

Analyte BZ# v Q V Q V Q V Q V Q V Q V Q 

2,4'·DiCB 8' 72.0 0 .69 .81 .92 2.0 3.4 2.3 
2,52'-TriCB 18 • 95.0 D .9 1.0 1.2 2.5 4.2 3.0 
2,4,4'-TriCe 28 • 120.0 D 1.1 1.2 1.4 3.2 5,4 3.9 
236,2'·TetraCe 44' 55.0 0 .54 .63 .74 1.5 2.6 1.8 
2,5,2' ,5'· TetraCe 52" 86.0 D .17 .9 1.0 2.2 3.5 2.5 
2,43' 4'·TetraCB 66 " 57.0 D .57 .65 .76 1.4 2.4 1.8 
3,4,3',4'-TetraCe 71 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
3,4,5,4'-TetraCe 81 1.8 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,4,5,2' ,5'-PentaCB 101 • 35.0 DP .36 P .42 P .5 P .96 P 1.5 P 1.2 P 
23,4,3',4'-PentaCe 105 • 1.2 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,5,4'-PentaCe 114 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2,4,5,3',4'·PentaCB 118 " 15.0 .16 .18 .22 .38 .62 .52 
3,4,5,2' ,4' -PentaCB 123 19.0 .24 .28 .33 .67 .98 .73 
3,4,5,3' ,4'-PentaCe 126 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2,34,2',3',4'-HexaCB 128 • .87 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,2',4',5'-HexaCe 138 " 5.0 P .067 P .073 P .084 P .18 P .3 U .21 P 
2,4,5,2',4' ,5'-HexaCe 153 " 17.0 .18 .21 .26 .49 .72 .58 
2,3,4,5,3',4'-HexaCe 156 1.1 P .06 U .059 U .058 U .14 U .3 U .14 U 
23,4,3',4' 5'-HexaCe 157 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2,4,5,3',4' S'-HexaCB 167 1.0 P .06 U .059 U .058 U .14 U .3 U .14 U 
3,4,53',4' 5'-HexaCB 169 .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,52',3' 4'·HeptaCB 170 • 1.1 P .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,5,2',4',5'·HeptaCB 180 " 2.0 .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,5,6,2',4',5'-HeptaCB 187 • 2.6 .06 U .059 U .058 U .14 U .3 U .14 U 
2,3,4,5,3',4' 5'-HeptaCB 189 .59 U .06 .059 U .058 U .14 U .3 U .14 U 
2,3,4,5,6,2' ,3' ,4'-OctaCe 195 " .59 U .06 U .05~ U .058 U .14 U .3 U .14 U 
Z,3,4.5,6.Z',3',4'.5'-NonaCB 206" .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
Oeca-CB 209' .59 U .06 U .059 U .058 U .14 U .3 U .14 U 
NOAA Congeners Total 560 5.3 6.1 7.1 15 24 18 

Total X 2.5 1400 13 15 18 38 60 45 I 
-- --
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Final Flux Chamber Source Sample Data 
Sample Matrix/Units of Measure (drywelght) Sedimentlmglk.g Sedlmentlmg/kg Sedlmentlmglk.g 

Station Number @657 @602 @650 
Sample Number URS-W1 URS-W2 URS-W3 

Flux Chamber Test Designation I I I , 
I 

Sample Date 08-Aug-OO 08-Aug-OO 08-Aug-OO 

An.lyle BZ# V Q V Q V Q 
2,4'-OICB 8* 14.0 1.0 .81 U ! 

2,5,2'-TriCB 18 * 65.0 P 3.2 3.5 P ! 

2,4,4'-TriCB 28 * 680.0 D 7.2 17.0 
2,3,6,2'-TetraCB 44* 540.0 D 3.4 9.7 
2,5.2',5'-TetraCB 52 * 600.0 D 6.9 13.0 
2,4,3' ,4'-TetraCB 66* 970.0 0 6.6 17.0 I 

3,4,3',4'-TetraCB n 76.0 EP .39 U .81 U ' 

3,4,S,4'-TetraCB 81 1.6 U .39 U .81 U 

2,4,S,2' ,S'-PentaCB 101 * .400.0 DP 3.5 P 6.8 P 
2,3,4,3',4'-PentaCB 105 * 190.0 DP .66 P 2.8 I 

2,3,4,S,4'-PentaCB 114 14.0 P .39 U .81 U 
2,4,5,3',4'-PentaCB 118 * 340.0 DP 2.8 S.4 i 

3,4,S,2',4'-PentaCB 123 200.0 D 3.2 4.0 I 

3,4,S,3',4'-PentaCB 126 1.6 U .39 U .81 U 

2,3,4,21,3',4'-HexaCB 128 * 62.0 P .4 .97 . 

2,3,4,2',4',S'-HexaCB 138 * 240.0 0 1.3 P 3.4 
2,4,S,2',4',S'-HexaCB 1S3 * 180.0 0 2.6 3.4 
2,3,4,S,3' ,4'-HexaCB 156 32.0 P .39 U .81 U 

2,3,4,3' ,4' ,S'-HexaCB 1S7 7.S .39 U .81 U 

2,4,5,3' ,4' ,S'-HexaCB 167 18.0 P .39 U .81 U 

3,4,S,3',4',S'-HexaCB 169 1.6 U .39 U .81 U 

2,3,4,S,2',3',4'-HeptaCB 170 * 26.0 .39 U .81 U 

2,3,4,5,2',4',S'-HeptaCB 180· 41.0 .39 U .81 U 

2,3,S,6,2',4',S'-HeptaCB 187 * 2S.0 P .39 U .81 U 

2,3,4,S,3',4',S'-HeptaCB 189 1.6 U .39 U .81 U 

2,3,4,5,6,2' ,3' ,4'-OctaCB 195* 2.0 .39 U .81 U 
2,3,4,S,6,2',3',4',S'-NonaCB 206* 2.6 .39 U .81 U 

Deca-CB 209* 1.6 U .39 U .81 U 

NOAA Congeners Total 4400 40 83 

Total X 2.5 10K+ 100 210 

6/15/'" 
I 
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Final Flux, amber Source Sample Data -
Sample Matrix/Units of Measure Aqueous/ug/l Aqueous/ug/l Aqueous/ug/l 

Harbor 
Station Number Moon Pool outside silt Moon Pool 

fence 

Sample Number FC1415 FC72627 FC89 

Flux Chamber Test Designation F G F 

Sample Date 17-Aug-00 17-Aug-00 17-Aug-00 

Analyte BZ# V Q V Q V Q 
2,4'-DiCB 8 • .98 .16 .16 
2,5,2'-TriCB 18 • 1.5 .35 .32 
2,4,4'-TriCB 28 • 2.0 .31 .32 
2,3,6,2'-TetraCB 44 • .92 .12 .15 
2,5,2',5'-TetraCB 52 • 1.6 .33 .34 
2,4,3',4'-TetraCB 66 • 1.0 .15 .28 
3,4,3',4'-TetraCB 77 .095 U .02 U .019 U 
3,4,5,4'-TetraCB 81 .095 U .02 U .029 
2,4,5,2',5'-PentaCB 101 • .62 P .074 P .16 P 
2,3,4,3' ,4'-PentaCB 105 • .095 U .02 U .019 U 
2,3,4,5,4'-PentaCB 114 .095 U .02 U .019 U 
2,4,5,3',4'-PentaCB 118 • .31 .043 .11 
3,4,5,2',4'-PentaCB 123 .49 .072 .12 
3,4,5,3',4'-PentaCB 126 .095 U .02 U .019 U 
2,3,4,2',3',4'-HexaCB 128 • .095 U .02 U .019 U 
2,3,4,2',4',5'-HexaCB 138 • .15 P .022 P .032 P 
2,4,5,2',4',5'-HexaCB 153 • .36 .049 .099 
2,3,4,5,3',4'-HexaCB 156 .095 U .02 U .019 U 
2,3,4,3',4',5'-HexaCB 157 .095 U .02 U .019 U 
2,4,5,3',4',5'-HexaCB 167 .095 U .02 U .019 U 
3,4,5,3',4',5'-HexaCB 169 .095 U .02 U .019 U 
2,3,4,5,2',3',4'-HeptaCB 170 • .095 U .02 U .019 U 
2,3,4,5,2',4',5'-HeptaCB 180 • .095 U .02 U .019 U 
2,3,5,6,2',4',5'-HeptaCB 187 • .095 U .02 U .019 U 
2,3,4,5,3',4',5'-HeptaCB 189 .095 U .02 U .019 U 
2,3,4,5,6,2',3',4'-OctaCB 195 • .095 U .02 U .019 U 
2,3,4,5,6,2',3',4',5'-NonaCB 206 • .095 U .02 U .019 U 
Deca-CB 209 • .095 U .02 U .019 U 

NOAA Congeners Total 9.4 1.6 2.0 

Total X 2.5 24 4.0 5.0 
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1.0 SAMPLE DATA 

The infonnation contained in this report includes detailed tables for each sample event date. The 
report details the polychlorinated biphenyl (PCB) congener and homologue results, quality flags, 
detection limits, Estimated Maximum Potential Concentration (EMPC) values, and sampling 
infonnation. The meteorological data contained in this section are based on the start and end 
times for each individual sample. 

The meteorological station takes readings every 5 minutes and averages these 5-minute readings 
at the end of every hour. For example, the sample at station 28 on 14 March 2001 started at 
07:47 a.m. and ended at 07:52 a.m. on 15 March 2001. Therefore, the average temperature, 
average solar radiation, and total precipitation are calculated based on the 14 March 2001 08:00 
a.m. data through 15 March 2001 8:00 a.m. data. 

2.0 SAMPLING SCHEDULE 

The sample event schedule is presented in Table 1. Samples in the area surrounding the confined 
disposal facility were collected for 3 days in August 2000 during the pre-design dredge testing. 
Samples were collected at stations 02, 03, 03D, 06, 09, 17, and 27. Samples were collected at 
station 03D on an alternating basis. A designated U.S. Army Corps of Engineers laboratory 
analyzed these quality assurance samples. 

Table 1: Sample Event Schedule 

Sampling Sample 
Sampling Stations 

Effort Event Date Blank 
02 03 03D 06 09 17 27 

Station 

08115/00 X X X X X X X 02 
Pre-Design 08/16/00 X X t X X X X 06 
Dredge Test 

08117100 X X X X X X X 27 

X Sample collected at station 

t Alternate duplicate samples analyzed by the US. Anny Corps of Engineers designated laboratory 
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3.0 IMPORTANT TERMS 

3.1. Summary Report Definitions 

Air sample summary reports have been developed for each sample collected. The data is 
presented in the tables that follow. The following information is provided to help the reader 
interpret the data reports. 

Table 2: Column Headings 
.~-.--

Heading Definition 
Sample Event Date Start date. Date in which the sample was installed in the sampler 
Lab Sample ID Identification number designed by the analytical laboratory 
Station IDlName Site identification number and corresponding name 
Sample Type Designates whether the sample is a field blank, normal sample, or 

duplicate sample 
Sample Number Field identification number formatted as month, day, year, station. For 

example, sample number 09190028 represents a sample collected on 
19 September 2000 at station 28. A letter "B" following the sample 
number (09190028B) indicates a field blank, a letter "D" (091900280) 
indicates a duplicate sample 

Preliminary Flow For this data report the flow is assumed to be 225 standard liters per 
minute (slpm) 

Run Time Sample duration in hours 
Sample Volume Total volume of air sampled, cubic meters 
Prevailing Wind Predominant direction that the wind was blowing from 
Direction 
Average Temperature Average temperature for the sampling event date at 2 meters, degrees 

Fahrenheit 
Average Solar Average solar radiation for the sampling event date, watt meter 
Radiation squared 
Total Precipitation Total Precipitation for the sampling event date, inches of water 
Analyte The name of the PCB congener, homologue or total homologues 
Detsym Detection symbol; < denotes not detected, = denotes detected, M 

denotes EMPC 
Mass Mass of analyte detected in the sample, nanograms 
EMPC Estimated Maximum Potential Concentration (denoted as M in the 

Detsym column). An EMPC value indicates there were interferences 
in the sample that may cause an underestimation of the result. In this 
case, the EMPC value is used to calculate the estimated concentration 

Qflag Quality flag designated by either the laboratory or the data validator 
Concentration Average concentration of analyte over the sampling period, nanograms 

per cubic meter 
TEF Toxic Equivalency Factor, not applicable to homologue groups 
TEQ Toxic Equivalent Concentration, not applicable to homologue groups 

The TEF is multiplied by the concentration to calculate the TEQ 

Final Data Report Pre-Design Dredge Test L- 2-4 06/08/01 



3.2. Data Qualifier Flags 

In order to assist with data interpretation, data qualifier flags are used on the final reports. The 
most commonly used flags are: 

C: Coeluting congener 
NDR: Peak detected, but did not meet quantification criteria 
R: Rejected 
U: Not detected. Result is within five times the concentration detected in associated 
blanks and considered not detected at the reported value. 

4.0 REPORTING CONVENTIONS 

In order to calculate homologue group concentrations, several data validation conventions are 
applied. The concentration values for non-detects are calculated at half the detection limit, based 
on the assumption that the actual concentration is likely to be somewhere between zero and the 
detection limit. The exception to this data validation convention is homologue #209 (DecaCB), 
which if detected, was detected intermittently and at relatively low concentrations such that their 
actual presence is questionable. Including non-detects with elevated detection limits at half the 
detection limit results in relatively high values; in turn, skewing the resulting averages higher. 
Consequently, when calculating concentrations for homologue #209, non-detect values were 
disregarded (i.e., not included as a result). For analytes qualified as U due to blank 
contamination, the analyte concentrations are calculated at half the reported mass value. In all 
cases where an EMPC value was reported, this value is used in calculating analyte 
concentrations in lieu of the reported value. 

Individual sample results reported in this data package include the mass of each analyte as 
reported by the laboratory, the volume of air sampled, the resulting sample concentration, and 
the data qualifiers (described in Section 3.2). Total PCBs are reported (in nanograms) as the sum 
of the homologue group detected mass values, EMPC (where reported), or half of the detection 
limit values, with the exception of DecaCB, which was rejected. An example of Total PCB 
calculation is shown in Table 3. 
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Table 3: Example Total PCB Calculation 

Total MonoCB = 0.08 105 
Total DiCB = 0.1 5640 
Total TriCB M 0.06 7710 7750 
Total TetraCB M 0.1 5220 5230 
Total PentaCB = 0.3 1490 

.. _-- f----. 

Total HexaCB M 0.2 202 212 
Total HeptaCB M 0.4 35.1 37.6 
Total OctaCB = 0.5 3.8 
Total NonaCB < 0.6 
Total DecaCB < 0.7 

Homologue Group Sum = 20468.7 nanograms* 
* Obtained by the summation of table values highlighted in bold print. 

5.0 PROBLEMS AND CORRECTIVE ACTION 

There were no problems for these sampling events. 

6.0 SAMPLE EVENT SUMMARY REPORTS 

The attached sample summary reports are for the Pre-Design Dredge Test 15, 16, and 17 August 
2000 sampling efforts. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/15/2000 Sample Number 08150002 Prevailing Wind Direction NNE 

Lab Sample ID L2694-1 Preliminary Flow (slpm) 225 Average Temperature ( OF) 68.6 

Station IDIName 02/E Side of CDF Run Time (hours) 24.IS Average Solar Radiation (w om') 70.3 

Sample Type Normal Sample Sample Volume (m3) 326.02S Total Precipitation (inches H ,0) 0.32 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC· QFlag (ng/m3) TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.395 3.87 ~ 0.0119 0.0001 0.000001 
3,4,5,4'-TetraCB (#81) < 0.376 -- ~ U 0.0006 0.0001 0.00000006 

2,3,3',4,4'-PentaCB (# I 05) = 0.OS51 S.42 ~ 0.0166 0.0001 0.000002 
2,3,4,4',S-PentaCB (#114) = 0.0519 0.67 ~ 0.0021 O.OOOS 0.000001 
2,3',4,4',S-PentaCB (#118) = O.OSI 40.4 - 0.124 0.0001 0.00001 
2',3,4,4',5-PentaCB (#123) = 0.OS48 0.971 ~ 0.00298 0.0001 0.0000003 
3,3',4,4',S-PentaCB (#126) M O.OS64 0.0906 0.0906 NOR 0.000278 0.1 0.00003 

2,3,3',4,4',S-HexaCB (#IS6) = 0.0414 0.905 ~ C 0.00278 0.0005 0.000001 
2,3,3',4,4',5'-HexaCB (#IS7) - - - CI56 - O.OOOS 
2,3',4,4',5,S'-HexaCB (#167) = 0.0314 0.635 - 0.0019S 0.00001 0.00000002 
3,3',4,4',5,S'-HexaCB (#169) < 0.0341 ._- - U O.OOOOS 0.01 O.OOOOOOS 

2,2',3,3',4,4',S-HeptaCB (#170) = 0.0112 0.362 ~ 0.00111 -

2,2',3,4,4',5,S'-HeptaCB (# 180) = 0.00988 0.903 - C 0.00277 -

2,3,3',4,4',5,S'-HeptaCB (# 189) < 0.00536 0.024 - U 0.000037 0.0001 0.000000004 
DecaCB (#209) = 0.0127 0.0284 - R .- -

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.0388 500 - I.S 

2,2',S-TriCB (# 18) = 0.019 1290 - C 3.96 
2,3,3',-TriCB (#20) = 0.234 1130 - C 3.47 
2,4,4'-TriCB (#28) - - - C20 -

2,2',3,S'-TetraCB (#44) = 0.014S 602 - C 1.8S 
2,2',S,S'-TctraCB (#S2) = 0.013S 1110 - 3.4 
2,3',4,4'-TctraCB (#66) = 0.303 8S.9 - 0.263 

2,2',3,4',S-PcntaCB (#90) = 0.0362 116 - C 0.3S6 
2,2',4,S,S' -PentaCB (# I 0 I) - - - C90 -

2,2',3,3',4,4'-HexaCB (#128) = 0.0389 1.67 - C 0.00S12 
2,2',3,3',4,S-HexaCB (#129) = 0.0364 13.8 - C 0.0423 
2,2',3,4,4',S'-HexaCB (#138) - - - CI29 -

2,2',4,4',S,S'-HexaCB (#IS3) = 0.0333 2\.6 - C 0.0663 
2,2',3,4',S,S',6-HeptaCB (#187) = 0.00908 1.31 - 0.00402 
2,2',3,3',4,4',S,6-0ctaCB (# 19S) = 0.00706 0.0323 - 0.0000991 

2,2',3,3',4,4',S,S',6-NonaCB (#206) M 0.0341 O.OS72 O.OS72 NOR 0.00017S 

PCB Homologue Groups 
Total MonoCB = 0.OS27 32.6 - 0.\00 

Total DiCB = 0.0776 2180 - 6.69 
Total TriCB = 0.308 70S0 - 21.6 

Total TetraCB = 0.395 3890 - 11.9 
Total PentaCB = O.OS64 831 - 2.SS 
Total HexaCB = 0.0483 121 - 0.371 

Total HeptaCB = 0.0147 5.IS - 0.01S8 
TotalOctaCB = 0.01S3 0.139 - 0.000426 

Total NonaCB < 0.0341 - ~ U O.OOOOS 
DecaCB (#209) = 0.0127 0.0284 - R -

Homologue Groups Sum 14100 43 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/1512000 Sample Number 

Lab Sample ID L2694-8 Preliminary Flow (slpm) 

Station ID/Name 021E Side of CDF Run Time (hours) 

Sample Type Field Blank Sample Volume (m') 

Detection Mass 
Analyte Detsym Lim~t {ng} {ng} 

PCB Congeners 
3,3',4,4'-TetraCB (#77) < 0.015 -
3,4,5,4'-TetraCB (#81) < 0.0143 -

2,3,3',4,4'-PentaCB (#105) < 0.0127 -

2,3,4,4',5-PentaCB (#114) < 0.0116 -

2,3',4,4',5-PentaCB (#118) = 0.0121 0.043S 
2',3,4,4',5-PentaCB (#123) < 0.0123 -

3,3',4,4',5-PentaCB (# 126) < 0.0126 -

2,3,3',4,4',S-HexaCB (#IS6) M 0.00595 0.0104 
2,3,3',4,4',5'-HexaCB (#157) - -

2,3',4,4',5,5'-HexaCB (# (67) < 0.00452 -

3,3',4,4',5,5'-HexaCB (#169) < 0.00481 -
2,2',3,3',4,4',S-HeptaCB (#170) < 0.00879 -

2,2',3,4,4',S,S'-HeptaCB (# 180) M 0.00806 0.0104 
2,3,3',4,4',S,5'-HeptaCB (#189) < 0.0033 -

DecaCB (#209) M 0.00825 0.0122 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0687 0.21S 
2,2',5-TriCB (#18) = 0.0478 0.334 

2,3,3',-TriCB (#20) = 0.0248 0.168 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.0166 0.142 
2,2',5,5'-TetraCB (#52) = 0.0153 0.153 
2,3',4,4'-TetraCB (#66) = 0.0113 0.0301 

2,2',3,4',5-PentaCB (#90) = 0.0144 0.0805 
2,2',4,S,5'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (#128) < 0.005S8 -

2,2',3,3',4,5-HexaCB (#129) = 0.00531 0.0351 
2,2',3,4,4',5'-HexaCB (#138) - -

2,2',4,4',5,5'-HexaCB (# 153) = 0.00472 0.0415 
2,2' ,3,4' ,5,S',6-HeptaCB (# 187) < 0.0074 -

2,2',3,3',4,4',5,6-0ctaCB (#19S) < 0.00526 -

2,2',3,3',4,4',5,5',6-NonaCB (#206) < 0.0183 -
PCB Homologue Groups 

Total MonoCB < 0.0222 -
Total DiCB = 0.0991 0.387 
Total TriCB = 0.0633 1.14 

Total TetraCB = 0.0206 0.583 
Total PentaCB = 0.0224 0.428 
Total HexaCB = 0.0097 0.117 

Total HeptaCB < 0.0119 -
Total OctaCB < 0.0147 -

Total NonaCB < 0.0183 -
DecaCB (#209) M 0.00825 0.0122 

Homologue Groups Sum 2.69 

.. M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L- 2-{3 

08150002B Prevailing Wind Direction -

0 Average Temperature ( OF) -
0 Average Solar Radiation (wom') -

0 Total Precipitation (inches H 2O) -

Concentration TEQt 
EM PC· QFlag ng TEF ng 

-~-- U -
- U -
- U -

- U -

- -

- U -

- ND -
0.0104 CNDR -

- CI56 -
- U -

- U -

- U -
0.0104 CNDR -

- U -
0.0122 R -

- -

- C -
- C -

- C20 -
- C -

- -
- -
- C -

- C90 -
- U -
- C -

- CI29 -
- C -
- U -

- U -
- U -

- U -

- -
- -
- -
- -
- -
- U -
- U -
- U -

0.0122 R -
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/15/2000 Sample Number 08150003 Prevailing Wind Direction NNE 

Lab Sample 10 L2694-2 Preliminary Flow (slpm) 225 Average Temperature ( OF) 68.6 

Station IDIName 03!N Side ofCDF Run Time (hours) 24.19 Average Solar Radiation (w om2) 71.7 

Sample Type Nonnal Sample Sample Volume (m') 326.565 Total Precipitation (inches H 2O) 0.32 

Detection Concentration TEQt 
Anaiyte Detsym Limit (ng) Mass (ng) EMPC" QFlag (ng/m3] TEF (ng/m') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.862 13.4 
3,4,5,4'-TetraCB (#81) < 0.802 -

2,3,3',4,4'-PentaCB (#105) = 0.221 18.8 
2,3,4,4',5-PentaCB (#114) = 0.214 2.15 
2,3',4,4',5-PentaCB (#118) = 0.202 128 
2',3,4,4',5-PentaCB (#123) = 0.224 3.07 
3,3',4,4',5-PentaCB (#126) M 0.227 0.333 

2,3,3',4,4',5-HexaCB (#156) = 0.14 3.43 
2,3,3',4,4',5'-HexaCB (#157) - -

2,3',4,4',S,5'-HexaCB (#167) = 0.103 2.13 
3,3',4,4',5,5'-HexaCB (# 169) < 0.119 -

2,2',3,3',4,4',5-HeptaCB (# 170) = 0.0102 1.31 
2,2',3,4,4',5,S'-HeptaCB (# 180) = 0.00899 3.24 
2,3,3',4,4',5,S'-HeptaCB (# 189) = 0.00416 0.0768 

DecaCB (#209) M 0.0137 0.072 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.164 1960 
2,2',S-TriCB (#18) = 0.0213 2900 

2,3,3',-TriCB (#20) = 0.961 3240 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.0184 1440 
2,2',5,5'-TetraCB (#52) = 0.0171 2490 
2,3',4,4'-TetraCB (#66) = 0.68 213 

2,2',3,4',5-PentaCB (#90) = 0.116 292 
2,2',4,5,S'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (# 128) = 0.129 6.11 
2,2',3,3',4,S-HexaCB (# 129) = 0.121 50.6 
2,2',3,4,4',S'-HexaCB (#138) - -

2,2',4,4',5,5'-HexaCB (# 153) = 0.111 77.S 
2,2',3,4',5,5',6-HeptaCB (#187) = 0.00827 4.44 

2,2',3,3',4,4',5,6-0etaCB (#195) M 0.00898 0.135 
2,2',3,3',4,4',5,5',6-NonaCB (#206) M 0.0304 0.161 

PCB Homologue Groups 
Total MonoCB = 0.0288 182 

Total DiCB = 0.116 7110 
Total TriCB = 0.36 18000 

Total TetraCB = 0.862 9060 
Total PentaCB = 0.227 21\0 
Total HexaCB = 0.161 408 

Total HeptaCB = 0.0133 21 
TotalOetaCB = 0.0179 1.34 

Total NonaCB = 0.0304 0.135 
DeeaCB (#209) M 0.0137 0.072 

Homologue Groups Sum 36900 

• M indicates all or a portion of the result has a calculated EM PC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L- 2.-9 

- 0.0410 0.0001 0.000004 
- U 0.001 0.0001 0.0000001 
- 0.OS76 0.0001 0.000006 
- 0.00658 0.0005 0.000003 
- 0.392 0.0001 0.00004 
- 0.00940 0.0001 0.0000009 

0.333 NDR 0.00102 0.1 0.0001 
- C 0.0105 0.0005 0.000005 
- CI56 - O.OOOS 
- 0.00652 0.00001 0.00000007 
- U 0.0002 0.01 0.000002 
- 0.00401 -

- C 0.00992 -

- 0.000235 0.0001 0.00000002 
0.072 R - -

- 6 
- C 8.9 
- C 9.92 
- C20 -

- C 4.41 
- 7.62 
- 0.652 
- C 0.894 
- C90 -

- C 0.0187 
- C 0.15S 
- CI29 -

- C 0.237 
- 0.0136 

0.135 NDR 0.000413 
0.161 NDR 0.000493 

- 0.5S7 
- 21.8 
- 55 
- 27.7 
- 6.46 
- 1.25 
- 0.064 
- 0.00410 
- 0.000413 

0.072 R -

110 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/1512000 Sample Number 08150003D 

lab Sample 10 L2694-3 Preliminary Flow (slpm) 225 

Station ID/Name 03DIN Side ofCDF Dup Run Time (hours) 

Sample Type Field Duplicate Sample Volume (m3) 

Detection 
Analyte Detsym limit (ng) Mass (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.439 8.75 
3,4,5,4'-TetraCB (#81) M 0.404 0.42 

2,3,3',4,4'-PentaCB (#105) = 0.327 15.2 
2,3,4,4',5-PentaCB (#114) = 0.301 1.35 
2,3',4,4',5-PentaCB (#118) = 0.293 94.2 
2',3,4,4',5-PentaCB (#123) = 0.324 2.16 
3,3',4,4',5-PentaCB (#126) < 0.332 -

2,3,3',4,4',5-HexaCB (#156) = 0.134 2.61 
2,3,3',4,4',5'-HexaCB (#157) - -

2,3',4,4',5,5'-HexaCB (# 167) = 0.0945 1.58 
3,3',4,4',5,5'-HexaCB (# 169) < 0.111 -

2,2',3,3',4,4',5-HeptaCB (# 170) = 0.014 0.967 
2,2' ,3,4,4',5,5' -HeptaCB (# 180) = 0.0124 2.32 
2,3,3',4,4',5,5'-HeptaCB (# 189) = 0.00467 0.0439 

DecaCB (#209) M 0.013 0.0337 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0539 1090 
2,2',5-TriCB (#18) = 0.0325 2120 

2,3,3',-TriCB (#20) = 0.478 2400 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.0271 1070 
2,2',5,5'-TetraCB (#52) = 0.0252 1830 
2,3',4,4'-TetraCB (#66) = 0.339 153 

2,2',3,4',5-PentaCB (#90) = 0.0888 213 
2,2',4,5,5'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (#128) = 0.122 5.05 
2,2',3,3',4,5-HexaCB (#129) = 0.114 40.8 
2,2',3,4,4',5'-HexaCB (#138) - -
2,2',4,4',5,5'-HexaCB (#153) = 0.104 57 

2,2' ,3,4' ,5,5',6-HeptaCB (# 187) = 0.0114 3.3 
2,2',3,3',4,4',5,6-0ctaCB (#195) M 0.00679 0.0874 

2,2',3,3',4,4',5,5',6-NonaCB (#206) = 0.0352 0.0919 
PCB Homologue Groups 

Total MonoCB = 0.0739 112 
Total DiCB = 0.103 4400 

Total TriCB = 0.279 13000 
Total TetraCB = 0.439 6700 
Total PentaCB = 0.332 1230 
Total HexaCB = 0.152 305 

Total HeptaCB = 0.0184 16.7 
TotalOetaCB = 0.026 0.962 

Total NonaCB = 0.0352 0.0919 
DecaCB (#209) M 0.013 0.0337 

Homologue Groups Sum 25800 

.. M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 

5/23/01 L-2-ID 

24.17 

326.295 

EMPC" QFlag 

-

0.42 NDR 
-

-

-

-

- U 
- C 
- CI56 
-

- U 
-
- C 
-

0.0337 R 

-

- C 
- C 
- C20 
- C 
-

-

- C 
- C90 
- C 
- C 
- CI29 
- C 
-

0.0874 NDR 
-

-

-
-

-

-
-

-

-

-

0.0337 R 

Prevailing Wind Direction NNE 
Average Temperature ( OF) 68.6 

Average Solar Radiation (wom') 71.7 

Total Precipitation (inches H 2O) 0.32 

Concentration TEQt 
(ng/m3) TEF (ng/m3) 

0.0268 0.0001 0.000003 
0.0013 0.0001 0.0000001 
0.0466 0.0001 0.000005 
0.00414 0.0005 0.000002 
0.289 0.0001 0.00003 
0.00662 0.0001 0.0000007 
0.0005 0.1 0.00005 
0.00800 0.0005 0.000004 

- 0.0005 
0.00484 0.00001 0.00000005 
0.0002 0.01 0.000002 
0.00296 -

0.00711 -

0.000135 0.0001 0.00000001 
- -

3.34 
6.5 
7.4 
-

3.28 
5.61 
0.469 
0.653 
-

0.0155 
0.125 
-

0.17 
0.010 
0.000268 
0.000282 

0.343 
13 
40 
21 

3.77 
0.935 
0.0512 
0.00295 
0.000282 
-

79 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8115/2000 Sample Number 08150006 Prevailing Wind Direction NNE 

Lab Sample ID L2694-4 Preliminary Flow (slpm) 225 Average Temperature ( OF) 68.6 

Station ID/Name 06!W Side of CDF Run Time (hours) 24.15 Average Solar Radiation (w om') 71.7 

Sample Type Nonnal Sample Sample Volume (m') 326.025 Total Precipitation (inches H,O) 0.32 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC· QFlag (ng/m') TEF (ng/m') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.925 31.4 ~ 0.0963 0.0001 0.00001 
3,4,5,4'-TetraCB (#81) = 0.859 1.03 ~ 0.00316 0.0001 0.0000003 

2,3,3',4,4'-PentaCB (#105) = 0.193 26.2 ~ 0.0804 0.0001 0.000008 
2,3,4,4',5-PentaCB (#114) = 0.174 2.54 ~ 0.00779 0.0005 0.000004 
2,3',4,4',5-PentaCB (#118) = 0.169 152 ~ 0.466 0.0001 0.00005 
2',3,4,4',5-PentaCB (# 123) = 0.189 4.28 ~ 0.0131 0.0001 0.000001 
3,3',4,4',5-PentaCB (#126) = 0.193 0.665 ~ 0.00204 0.1 0.0002 

2,3,3',4,4',5-Hex.aCB (# 156) = 0.152 3.96 ~ C 0.0121 0.0005 0.000006 
2,3,3',4,4',5'-Hex.aCB (#157) ~ ~ --- CI56 ~ 0.0005 
2,3',4,4',5,5'-Hex.aCB (# 167) = 0.11 2.4 ~ 0.0074 0.00001 0.00000007 
3,3',4,4',5,5'-Hex.aCB (# 169) < 0.122 -~ 

~ U 0.0002 0.01 0.000002 
2,2',3,3',4,4',5-HeptaCB (# 170) = 0.0135 1.42 ~ 0.00436 ~ 

2,2',3,4,4',5,5'-HeptaCB (# 180) = 0.0119 3.49 ~ C 0.0107 ~ 

2,3,3',4,4',5,5'-HeptaCB (# 189) < 0.00395 0.059 ~ U 0.000090 0.0001 0.000000009 
DecaCB (#209) M 0.0117 0.0293 0.0293 R ~ ~ 

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.204 1830 ~ 5.61 

2,2',5-TriCB (#18) = 0.0262 2360 ~ C 7.24 
2,3,3',-TriCB (#20) = 0.324 2650 ~ C 8.13 
2,4,4'-TriCB (#28) ~ ~ ~ C20 ~ 

2,2',3,5'-TetraCB (#44) = 0.027 1660 ~ C 5.09 
2,2',5,5'-TetraCB (#52) = 0.0251 2350 ~ 7.21 
2,3',4,4'-TetraCB (#66) = 0.716 306 ~ 0.939 

2,2',3,4',5-PentaCB (#90) = 0.0771 372 ~ C 1.14 
2,2',4,5,5'-PentaCB (#10 I) ~ ~ ~ C90 ~ 

2,2',3,3',4,4'-Hex.aCB (#128) = 0.138 7.81 ~ C 0.0240 
2,2',3,3',4,5-Hex.aCB (#129) = 0.13 61 ~ C 0.19 
2,2',3,4,4',5'-Hex.aCB (#138) ~ ~ ~ CI29 ~ 

2,2',4,4',5,5'-Hex.aCB (#153) = 0.118 87.5 ~ C 0.268 
2,2',3,4',5,5',6-HeptaCB (#187) = 0.0109 4.56 ~ 0.0140 

2,2',3,3',4,4',5,6-0ctaCB (#195) M 0.00626 0.133 0.133 NOR 0.000408 
2,2',3,3',4,4',5,5',6-NonaCB (#206) M 0.0359 0.101 0.101 NOR 0.000310 

PCB Homologue Groups 
Total MonoCB = 0.0695 205 ~ 0.629 

Total DiCB = 0.0931 6620 ~ 20.3 
Total TriCB = 0.285 15400 ~ 47.2 

Total TetraCB = 0.925 9950 ~ 30.5 
Total PentaCB = 0.193 2730 ~ 8.37 
Total Hex.aCB = 0.172 491 ~ 1.51 

Total HeptaCB = 0.0177 23.8 ~ 0.0730 
Total OctaCB = 0.0213 0.724 ~ 0.00222 

Total NonaCB < 0.0359 ~ ~ U 0.00006 
DecaCB (#209) M 0.0117 0.0293 0.0293 R ~ 

Homologue Groups Sum 35400 110 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 

5/23/01 
L- Z - II 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15,16, and 17 August 2000 

Sample Event Date 8/1S12000 Sample Number 

Lab Sample 10 L2694-6 Preliminary Flow (slpm) 

Station IDIName 09/Coffin A venue Run Time (hours) 

Sample Type Normal Sample Sample Volume (m3) 

Detection 
Analyte Detsym Limit (ng) Mass (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.467 4.S 
3,4,S,4'-TetraCB (#81) < 0.438 -

2,3,3',4,4'-PentaCB (#IOS) = 0.IS3 7.36 
2,3,4,4',S-PentaCB (#114) = 0.IS5 0.76 
2,3',4,4',S-PentaCB (#118) = 0.143 4S.7 
2',3,4,4',S-PentaCB (#123) = 0.16 1.2 
3,3',4,4',S-PentaCB (# 126) < 0.171 -

2,3,3',4,4',5-HexaCB (#IS6) = 0.133 1.38 
2,3,3',4,4',S'-HexaCB (#IS7) - -
2,3',4,4',S,5'-HexaCB (# 167) = 0.0973 0.8S1 
3,3',4,4',S,S'-HexaCB (#169) < 0.116 -

2,2',3,3',4,4',S-HeptaCB (# 170) = 0.0367 1.02 
2,2',3,4,4',S,S'-HeptaCB (#180) = 0.0291 2.42 
2,3,3',4,4',S,S'-HeptaCB (# 189) M 0.0204 0.0775 

DeeaCB (#209) M 0.022S 0.0547 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0994 497 
2,2',S-TriCB (#18) = 0.068 1130 

2,3,3',-TriCB (#20) = 0.382 1190 
2,4,4'-TriCB (#28) - -

2,2',3,S'-TetraCB (#44) = 0.031S 436 
2,2',S,5'-TetraCB (#S2) = 0.0329 837 
2,3',4,4'-TetraCB (#66) = 0.401 96.1 

2,2',3,4',S-PentaCB (#90) = 0.08S3 141 
2,2',4,S,S'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (#128) = 0.121 2.22 
2,2',3,3',4,S-HexaCB (#129) = 0.12 19 
2,2',3,4,4',S'-HexaCB (# 138) - -

2,2',4,4',S,S'-HexaCB (#IS3) = 0.11 28.8 
2,2',3,4',5,S',6-HeptaCB (# 187) = 0.0308 3.47 

2,2',3,3',4,4',S,6-0etaCB (#19S) = 0.026S 0.0698 
2,2',3,3',4,4',S,S',6-NonaCB (#206) = 0.0716 0.179 

PCB Homologue Groups 
Total MonoCB = 0.0468 40.1 

Total DiCB = O.IS 1870 
Total TriCB = 0.474 69S0 

Total TetraCB = 0.467 3200 
Total PentaCB = 0.171 939 
Total HexaCB = 0.16 167 

Total HeptaCB = 0.0383 14.2 
TotalOetaCB = 0.0384 1.43 

Total NonaCB = 0.0716 0.273 
DeeaCB (#209) M 0.022S 0.0547 

Homologue Groups Sum 13200 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L-l- 12 

081S0009 Prevailing Wind Direction NNE 
225 Average Temperature ( OF) 68.6 

24.14 Average Solar Radiation (w om') 71.7 

325.89 Total Precipitation (inches H ,0) 0.32 

Concentration TEQt 
EMPC* QFlag (ng/m3) TEF (ng/m3) 

- 0.014 0.0001 0.000001 
- - U 0.0007 0.0001 0.00000007 
- 0.0226 0.0001 0.000002 
- 0.0023 0.0005 0.000001 
- 0.140 0.0001 0.00001 
- 0.0037 0.0001 0.0000004 
- U 0.0003 0.1 0.00003 
- C 0.00423 O.OOOS 0.000002 
- CIS6 - 0.0005 
- 0.00261 0.00001 0.00000003 
- U 0.0002 0.01 0.000002 
- 0.00313 -
- C 0.00743 -

0.077S NDR 0.000238 0.0001 0.00000002 
0.OS47 R ~ -

- I.S3 
- C 3.47 
- C 3.6S 
- C20 -
- C 1.34 
- 2.S7 
- 0.29S 
- C 0.433 
- C90 -
- C 0.00681 
- C 0.OS8 
- CI29 -
- C 0.0884 
- 0.0106 
- 0.000214 
- 0.000S49 

- 0.123 
- 5.74 
- 21.3 
- 9.8 
- 2.88 
- 0.512 
- 0.0436 
- 0.00439 
- 0.000838 

0.OS47 R -
40 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - IS, 16, and 17 August 2000 

Sample Event Date 8/15/2000 Sample Number 

Lab Sample ID L2694-5 Preliminary Flow (slpm) 

Station IDIName 17/S Side ofCDF Run Time (hours) 

Sample Type Normal Sample Sample Volume (m3) 

Detection 
Analyte Detsym Limit (ng) Mass (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 3.86 24.1 
3,4,5,4'-TetraCB (#81) < 3.46 -

2,3,3',4,4'-PentaCB (#105) = 0.431 27.8 
2,3,4,4',5-PentaCB (#114) = 0.416 4.5 
2,3',4,4',5-PentaCB (#118) = 0.39 237 
2',3,4,4',5-PentaCB (#123) = 0.436 6.18 
3,3',4,4',5-PentaCB (#126) = 0.466 0.595 

2,3,3',4,4',5-HexaCB (#156) = 0.231 7.24 
2,3,3',4,4',5'-HexaCB (#157) - -

2,3',4,4',5,5'-HexaCB (#167) = 0.172 4.09 
3,3',4,4',5,5'-HexaCB (# 169) < 0.191 -

2,2',3,3',4,4',5-HeptaCB (# 170) = 0.00988 3.43 
2,2',3,4,4',5,5'-HeptaCB (# 180) = 0.00872 7.17 
2,3,3',4,4',5,5'-HeptaCB (# 189) = 0.004 0.158 

DecaCB (#209) = 0.0129 0.0409 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.343 10500 
2,2',5-TriCB (# 18) = 0.348 27800 

2,3,3',-TriCB (#20) = 1.91 18800 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.13 5400 
2,2',5,5'-TetraCB (#52) = 0.12 8310 
2,3',4,4'-TetraCB (#66) = 2.97 642 

2,2',3,4',5-PentaCB (#90) = 0.341 903 
2,2',4,5,5'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (# 128) = 0.214 10.8 
2,2',3,3',4,5-HexaCB (#129) = 0.201 89 
2,2',3,4,4',5'-HexaCB (# 138) - -

2,2',4,4',5,5'-HexaCB (#153) = 0.183 157 
2,2',3,4',5,5',6-HeptaCB (#187) = 0.00801 9.72 

2,2',3,3',4,4',5,6-0ctaCB (# 195) = 0.00805 0.251 
2,2',3,3',4,4',5,5',6-NonaCB (#206) = 0.027 0.22 

PCB Homologue Groups 
Total MonoCB = 0.0808 940 

Total DiCB = 0.564 37600 
Total TriCB = 2.31 118000 

Total TetraCB = 3.86 33500 
Total PentaCB = 0.494 6680 
Total HexaCB = 0.266 926 

Total HeptaCB = 0.0129 48.4 
TotalOctaCB = 0.0158 2.34 

Total NonaCB = 0.027 0.485 
DecaCB (#209) = 0.0129 0.0409 

Homologue Groups Sum 198000 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 

5/23/01 L - Z-I3 

08150017 Prevailing Wind Direction NNE 
225 Average Temperature ( OF) 68.5 

24.13 Average Solar Radiation (w ·m2
) 67.4 

325.755 Total Precipitation (inches H 2O) 0.32 

Concentration TEQt 
EM PC· QFlag (ng/m3) TEF (ng/m3) 

- 0.0740 0.0001 0.000007 
- U 0.005 0.0001 0.0000005 
- 0.0853 0.0001 0.000009 
- 0.014 0.0005 0.000007 
- 0.728 0.0001 0.00007 
- 0.0190 0.0001 0.000002 
- 0.00183 0.1 0.0002 
- C 0.0222 0.0005 0.00001 
- CI56 - 0.0005 
- 0.0126 0.00001 0.0000001 
- U 0.0003 0.01 0.000003 
- 0.0105 -

- C 0.0220 -

- 0.000485 0.0001 0.00000005 
- R - -

- 32.2 
- C 85.3 
- C 57.7 
- C20 -

- C 17 
- 25.5 
- 1.97 
- C 2.77 
- C90 -

- C 0.0332 
- C 0.27 
- CI29 -

- C 0.482 
- 0.0298 
- 0.000771 
- 0.00068 

- 2.9 
- 115 
- 362 
- 103 
- 20.5 
- 2.84 
- 0.149 
- 0.00718 
- 0.00149 
- R -

610 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/15/2000 Sample Number 08150027 Prevailing Wind Direction NNE 

Lab Sample ID L2694-7 Preliminary Flow (slpm) 225 Average Temperature ( OF) 68.6 

Station ID/Name 27/Francis Street Run Time (hours) 24.17 Average Solar Radiation (wom') 71.7 

Sample Type Normal Sample Sample Volume (m') 326.295 Total Precipitation (inches H 2O) 0.32 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC· QFlag (ng/m') TEF (nglm') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.0908 1.99 - 0.00610 0.0001 0.0000006 
3,4,5,4'-TetraCB (#81) < 0.0858 - - U 0.0001 0.0001 0.00000001 

2,3,3',4,4'-PentaCB (#105) = 0.0313 3.47 - 0.0106 0.0001 0.000001 
2,3,4,4',5-PentaCB (#114) = 0.0318 0.30 - 0.00092 0.0005 0.0000005 
2,3',4,4',5-PentaCB (#118) = 0.0292 16.9 - 0.0518 0.0001 0.000005 
2',3,4,4',5-PentaCB (#123) = 0.0314 0.408 - 0.00125 0.0001 0.0000001 
3,3',4,4',5-PentaCB (#126) = 0.0376 0.0661 - 0.000203 0.1 0.00002 

2,3,3',4,4',5-HexaCB (#156) = 0.0298 0.616 - C 0.00189 0.0005 0.0000009 
2,3,3',4,4',5'-HexaCB (#157) - - - CI56 - 0.0005 
2,3',4,4',5,5'-HexaCB (#167) = 0.0227 0.334 - 0.00102 0.00001 0.00000001 
3,3',4,4',5,5'-HexaCB (#169) < 0.0262 - - U 0.00004 0.01 0.0000004 

2,2',3,3',4,4',5-HeptaCB (# 170) = 0.00816 0.369 - 0.00113 -

2,2',3,4,4',S,5'-HeptaCB (#180) = 0.00647 1.01 - C 0.00310 -

2,3,3',4,4',S,5'-HeptaCB (#189) M 0.00342 0.0149 0.0149 NDR 0.00004S7 0.0001 O.OOOOOOOOS 
DecaCB (#209) = 0.00535 0.0188 - R - -

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.0134 161 - 0.493 

2,2',5-TriCB (#18) = 0.0098 293 - C 0.898 
2,3,3',-TriCB (#20) = 0.0587 352 - CE 1.08 
2,4,4'-TriCB (#28) - - - C20 -

2,2',3,S'-TetraCB (#44) = 0.00728 148 - C 0.454 
2,2',5,S'-TetraCB (#52) = 0.00759 284 - 0.870 
2,3',4,4'-TetraCB (#66) = 0.0807 36.2 - 0.111 

2,2',3,4',5-PentaCB (#90) = 0.0203 45.4 - C 0.139 
2,2',4,5,5'-PentaCB (#101) - - - C90 -

2,2',3,3',4,4'-HexaCB (#128) = 0.0271 I.l - C 0.0034 
2,2',3,3',4,S-HexaCB (#129) = 0.0269 8.72 - C 0.0267 
2,2',3,4,4',5'-HexaCB (#138) - - - CI29 -
2,2',4,4',S,5'-HexaCB (#153) = 0.0247 11.8 - C 0.0362 

2,2',3,4',5,5',6-HeptaCB (#187) = 0.00685 1.51 - 0.00463 
2,2',3,3',4,4',5,6-0ctaCB (#195) = 0.00516 0.0496 - 0.000152 

2,2',3,3',4,4',5,5',6-NonaCB (#206) = 0.0119 0.112 - 0.000343 
PCB Homologue Groups 

Total MonoCB = 0.00888 9.36 - 0.0287 
Total DiCB = 0.0231 599 - 1.84 

Total TriCB = 0.0687 1950 - S.98 
Total TetraCB = 0.0908 1090 - 3.34 
Total PentaCB = 0.0376 304 - 0.932 
Total HexaCB = 0.0359 70.2 - 0.21S 

Total HeptaCB = 0.00852 5.96 - 0.0183 
Total OctaCB = 0.00678 1.49 - 0.00457 

Total NonaCB = 0.0119 0.286 - 0.000877 
DecaCB (#209) = 0.0053S 0.0188 - R -

Homologue Groups Sum 4030 12 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8116/2000 Sample Number 08160002 Prevailing Wind Direction NW 

Lab Sample 10 L2699-1 Preliminary Flow (slpm) 225 Average Temperature ( OF) 70.3 

Station ID/Name 02/E Side of CDF Run Time (hours) 23.35 Average Solar Radiation (wem') 134 

Sample Type Nonnal Sample Sample Volume (m') 315.225 Total Precipitation (inches H ,0) 0.040 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EM PC· QFlag (ng/m') TEF (ng/m') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.49 8.7S - 0.0278 0.0001 0.000003 
3,4,5,4'-TetraCB (#81) < 0.459 -- - U 0.0007 0.0001 0.00000007 

2,3,3',4,4'-PentaCB (#105) = 0.246 16.1 - O.OSII 0.0001 0.000005 
2,3,4,4',S-PentaCB (#114) = 0.228 1.46 - 0.00463 0.0005 0.000002 
2,3',4,4',5-PentaCB (#118) = 0.225 103 - 0.327 0.0001 0.00003 
2',3,4,4',5-PentaCB (#123) = 0.243 2.53 -- 0.00803 0.0001 0.0000008 
3,3',4,4',5-PentaCB (#126) = 0.257 0.389 - 0.00123 0.1 0.0001 

2,3,3',4,4',5-HcxaCB (#156) = 0.166 3.53 - C 0.0112 0.0005 0.000006 
2,3,3',4,4',5'-HcxaCB (#IS7) - - - CIS6 - 0.0005 
2,3',4,4',5,5'-HexaCB (#167) = 0.125 2.2 - 0.0070 0.00001 0.00000007 
3,3',4,4',5,5'-HexaCB (#169) < 0.136 - - U 0.0002 0.01 0.000002 

2,2',3,3',4,4',5-HeptaCB (# 170) = 0.00838 1.15 - 0.00365 -

2,2',3,4,4',5,S'-HeptaCB (#180) = 0.00739 3.1 - C 0.0098 -

2,3,3',4,4',5,S'-HeptaCB (#189) < 0.00S27 0.0468 - U 0.0000742 0.0001 0.000000007 
DecaCB (#209) M 0.0129 0.093 0.093 R - -

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.064 1490 -- 4.73 

2,2',5-TriCB (#18) = 0.0214 2160 - C 6.85 
2,3,3',-TriCB (#20) = 0.784 2280 - C 7.23 
2,4,4'-TriCB (#28) - - - C20 -

2,2',3,5'-TetraCB (#44) = 0.0115 1100 - C 3.5 
2,2',5,5'-TetraCB (#52) = 0.0107 1760 - S.58 
2,3',4,4'-TetraCB (#66) = 0.382 164 - 0.520 

2,2',3,4',5-PentaCB (#90) = 0.0814 249 - C 0.790 
2,2',4,5,5'-PentaCB (#101) - - - C90 -

2,2',3,3',4,4'-HexaCB (# 128) = 0.154 6.04 - C 0.0192 
2,2',3,3',4,5-HexaCB (#129) = 0.144 47.5 - C 0.151 
2,2',3,4,4',5'-HexaCB (#138) - - - CI29 -
2,2',4,4',5,5'-HexaCB (# 153) = 0.131 68.8 - C 0.218 

2,2',3,4',5,5',6-HeptaCB (# 187) = 0.00679 4.4S - 0.0141 
2,2' ,3,3',4,4',5,6-0ctaCB (# 195) = 0.00716 0.0783 - 0.000248 

2,2',3,3',4,4',5,5',6-NonaCB (#206) = 0.0349 0.322 - 0.00102 

PCB Homologue Groups 
Total MonoCB = 0.0553 140 - 0.44 

Total DiCB = 0.123 5630 - 17.9 
Total TriCB = 0.23 12400 - 39.3 

Total TetraCB = 0.49 6650 - 21.1 
Total PentaCB = 0.257 1810 - 5.74 
Total HexaCB = 0.191 362 - LIS 

Total HeptaCB = 0.011 22.1 - 0.0701 
TotalOctaCB = 0.0173 1.33 - 0.00422 

Total NonaCB = 0.0349 0.527 - 0.00167 
DecaCB (#209) M 0.0129 0.093 0.093 R -

Homologue Groups Sum 27000 86 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8116/2000 Sample Number 

Lab Sample ID L2699-2 Preliminary Flow (slpm) 

Station ID/Name 031N Side ofCDF Run Time (hours) 

Sample Type Nonnal Sample Sample Volume (m3) 

Detection 
Analyte Detsym limit (ng) Mass (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.931 11.1 
3,4,5,4'-TetraCB (#81) < 0.894 ~ 

2,3,3',4,4'-PentaCB (#105) = 0.328 17.4 
2,3,4,4',S-PentaCB (#114) = 0.308 1.72 
2,3',4,4',S-PentaCB (# 118) = 0.30S 107 
2',3,4,4',5-PentaCB (#123) = 0.326 2.51 
3,3',4,4',5-PentaCB (# 126) < 0.346 ~ 

2,3,3',4,4',5-HexaCB (#IS6) = 0.187 3.9 
2,3,3',4,4',5'-HexaCB (# 157) ~ ~ 

2,3',4,4',S,5'-HexaCB (#167) = 0.132 2.18 
3,3',4,4',S,S'-HexaCB (#169) < 0.149 ~ 

2,2',3,3',4,4',S-HeptaCB (#170) = 0.00967 1.58 
2,2',3,4,4',S,S'-HeptaCB (# 180) = 0.00853 3.63 
2,3,3',4,4',S,S'-HeptaCB (#189) M 0.00467 0.07S2 

DecaCB (#209) M 0.0107 0.0374 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.17 25S0 
2,2',S-TriCB (# 18) = 0.02S8 2560 

2,3,3',-TriCB (#20) = 0.895 3160 
2,4,4'-TriCB (#28) ~ ~ 

2,2',3,S'-TetraCB (#44) = 0.023 1290 
2,2',5,S'-TetraCB (#S2) = 0.0214 1760 
2,3',4,4'-TetraCB (#66) = 0.74 199 

2,2',3,4',S-PentaCB (#90) = 0.119 2S4 
2,2',4,5,S'-PentaCB (#101) ~ ~ 

2,2',3,3',4,4'-HexaCB (#128) = 0.167 6.04 
2,2',3,3',4,S-HexaCB (# 129) = 0.157 47.S 
2,2',3,4,4',S'-HexaCB (#138) ~ ~ 

2,2',4,4',S,S'-HexaCB (#IS3) = 0.143 65.9 
2,2',3,4',5,S',6-HeptaCB (#187) = 0.00784 4.35 

2,2',3,3',4,4',S,6-0ctaCB (#19S) = 0.00421 0.128 
2,2',3,3',4,4',S,S',6-NonaCB (#206) = 0.02S6 0.127 

PCB Homologue Groups 
Total MonoCB = 0.OS07 254 

Total DiCB = 0.138 7190 
Total TriCB = 0.291 16000 

Total TetraCB = 0.931 7300 
Total PentaCB = 0.346 1810 
Total HexaCB = 0.208 342 

Total HeptaCB = 0.0127 22.9 
Total OctaCB = 0.0161 1.44 

Total NonaCB = 0.02S6 0.269 
DecaCB (#209) M 0.0107 0.0374 

Homologue Groups Sum 32900 

* M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L-2-J(o 

08160003 Prevailing Wind Direction NW 

225 Average Temperature ( OF) 70.3 

23.34 Average Solar Radiation (wom') 134 

315.09 Total Precipitation (inches H 2O) 0.040 

Concentration TEQt 
EMPC* QFlag eng/m3) TEF (ng/m3) .. 

- .~- O.lBS2 0.0001 0.000004 
~ U 0.001 0.0001 0.0000001 
~- 0.05S2 0.0001 0.000006 
~ 0.00S46 O.OOOS 0.000003 
~ 0.340 0.0001 0.00003 
~ 0.00797 0.0001 0.0000008 
- U O.OOOS 0.1 O.OOOOS 
~ C 0.012 O.OOOS 0.000006 
~ CI56 ~ O.OOOS 
~ 0.00692 0.00001 0.00000007 
~ U 0.0002 0.01 0.000002 
~ O.OOSOI ~ 

~ C O.OIIS ~ 

0.07S2 NDR 0.000239 0.0001 0.00000002 
0.0374 R ~ ~ 

~ 8.09 
~ C 8.12 
~ C 10 
~ C20 ~ 

~ C 4.09 
~ S.S9 
~ 0.632 
~ C 0.806 
~ C90 ~ 

~ C 0.0192 
- C O.ISI 
~ CI29 ~ 

~ C 0.209 
~ 0.0138 
~ 0.000406 
~ 0.000403 

~ 0.806 
~ 22.8 
~ 51 
~ 23 
~ 5.74 
~ 1.09 
~ 0.0727 
~ 0.004S7 
~ 0.000854 

0.0374 R ~ 

100 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8116/2000 Sample Number 08160006 Prevailing Wind Direction NW 

Lab Sample 10 L2699-3 Preliminary Flow (slpm) 225 Average Temperature ( OF) 70.3 

Station IDIName 06/W Side of CDF Run Time (hours) 23043 Average Solar Radiation (wom» 134 

Sample Type Nonnal Sample Sample Volume (m') 316.305 Total Precipitation (inches H 2O) 0.040 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EM PC· QFiag (ng/m') TEF (ng/m') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 00401 6.72 - 0.0212 0.0001 0.000002 
3,4,5,4'-TetraCB (#81) < 0.378 - - U 0.0006 0.0001 0.00000006 

2,3,3',4,4'-PentaCB (#105) = 0.125 13.2 ~ 0.0417 0.0001 0.000004 
2,3,4,4',5-PentaCB (#1 14) = 0.118 1.27 - 0.00402 0.0005 0.000002 
2,3',4,4',5-PentaCB (#1 18) = 0.118 70.1 - 0.222 0.0001 0.00002 
2',3,4,4',5-PentaCB (#123) = 0.125 \.63 - 0.005 I 5 0.0001 0.0000005 
3,3',4,4',5-PentaCB (# 126) = 0.13 0.234 -- 0.000740 0.1 0.00007 

2,3,3',4,4',5-HexaCB (#156) = 0.102 3.01 - C 0.00952 0.0005 0.000005 
2,3,3',4,4',5'-HexaCB (#157) - - - CI56 ~- 0.0005 
2,3',4,4',5,5'-HexaCB (#167) = 0.0724 \,44 - 0.00455 0.00001 0.00000005 
3,3',4,4',5,5'-HexaCB (#169) < 0.0869 - - U 0.0001 0.01 0.000001 

2,2',3,3',4,4',5-HeptaCB (#170) = 0.0109 \.03 - 0.00326 -

2,2',3,4,4',5,5'-HeptaCB (#180) = 0.00999 2.89 - C 0.00914 -

2,3,3',4,4',5,5'-HeptaCB (#189) < 0.00323 0.0536 0.0536 U 0.0000847 0.0001 0.000000008 
DeeaCB (#209) = 0.00897 0.0296 - R - -

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.0335 157 - 00496 

2,2',5-TriCB (#18) = 0.0194 263 - C 0.831 
2,3,3',-TriCB (#20) = 0.0471 228 - C 0.721 
2,4,4'-TriCB (#28) - - - C20 -

2,2',3,5'-TetraCB (#44) = 0.00703 186 - C 0.588 
2,2',5,5'-TetraCB (#52) = 0.00651 229 - 0.724 
2,3',4,4'-TetraCB (#66) = 0.309 66.9 - 0.212 

2,2',3,4',5-PentaCB (#90) = 0.0451 118 - C 0.373 
2,2',4,5,5'-PentaCB (#101) - - - C90 -

2,2',3,3',4,4'-HexaCB (#128) = 0.0944 4.94 - C 0.0156 
2,2',3,3',4,5-HexaCB (#129) = 0.0898 37.3 - C 0.118 
2,2',3,4,4',5'-HexaCB (#138) - - - CI29 -
2,2',4,4',5,5'-HexaCB (#153) = 0.08 46.7 - C 0.148 

2,2',3,4',5,5',6-HeptaCB (# 187) = 0.00917 3.15 - 0.00996 
2,2',3,3',4,4',5,6-0ctaCB (#195) M 0.00698 0.0838 0.0838 NDR 0.000265 

2,2',3,3',4,4',5,5',6-NonaCB (#206) = 0.0268 0.0795 - 0.000251 
PCB Homologue Groups 

Total MonoCB = 0.0475 20.4 - 0.0645 
Total DiCB = 0.0616 499 - 1.58 
Total TriCB = 0.0685 1400 - 404 

Total TetraCB = 00401 1150 - 3.64 
Total PentaCB = 0.13 784 - 2.48 
Total HexaCB = 0.118 230 - 0.73 

Total HeptaCB = 0.0147 1704 - 0.0550 
TotalOetaCB = 0.0187 1.35 - 0.00427 

Total NonaCB = 0.0268 0.192 - 0.000607 
DeeaCB (#209) = 0.00897 0.0296 - R -

Homologue Groups Sum 4100 13 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8116/2000 Sample Number 
Lab Sample 10 L2699-7 Preliminary Flow (slpm) 
Station ID/Name 06!W Side of CDF Run Time (hours) 
Sample Type Field Blank Sample Volume (m') 

Detection Mass 
Analyte Detsym Limit (ng) (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) < 0.0165 -
3,4,5,4'-TetraCB (#81) < 0.0152 -

2,3,3',4,4'-PentaCB (#105) < 0.0166 -
2,3,4,4',5-PentaCB (#114) < 0.0156 -

2,3',4,4',5-PentaCB (#118) < 0.0156 -
2',3,4,4',5-PentaCB (#123) < 0.0164 -
3,3',4,4',5-PentaCB (#126) < 0.0165 -

2,3,3',4,4',5-HexaCB (# 156) M 0.00678 0.0101 
2,3,3',4,4',5'-HexaCB (#157) - -
2,3',4,4',5,5'-HexaCB (# 167) < 0.00501 -
3,3',4,4',5,5'-HexaCB (#169) < 0.0059 -

2,2',3,3',4,4',5-HeptaCB (# 170) < 0.0084 -
2,2',3,4,4',5,5'-HeptaCB (#180) < 0.00743 -
2,3,3',4,4',5,5'-HeptaCB (# 189) < 0.00376 -

DeeaCB (#209) < 0.00638 -
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0805 0.0957 
2,2',S-TriCB (#18) = 0.0414 0.0812 

2,3,3',-TriCB (#20) = 0.0298 0.0946 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) M 0.0128 0.0644 
2,2',5,5'-TetraCB (#52) = 0.Q112 0.0712 
2,3',4,4'-TetraCB (#66) < 0.0129 -

2,2',3,4',5-PentaCB (#90) < 0.0202 -

2,2',4,5,5'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (#128) < 0.00646 -

2,2',3,3',4,5-HexaCB (#129) M 0.00615 0.0137 
2,2',3,4,4',5'-HexaCB (#138) - -

2,2',4,4',5,5'-HexaCB (#153) M 0.00555 0.0164 
2,2',3,4' ,5,5' ,6-HeptaCB (# 187) < 0.00672 -

2,2',3,3',4,4',5,6-0etaCB (# 195) < 0.00337 -
2,2',3,3',4,4',5,5',6-NonaCB (#206) < 0.017 -

PCB Homologue Groups 
Total MonoCB < 0.0282 -

Total DiCB '" 0.139 0.0957 
Total TriCB '" 0.0667 0.32 

Total TetraCB '" 0.0165 0.225 
Total PentaCB < 0.0269 -
Total HexaCB < 0.00796 -

Total HeptaCB < 0.0107 -

Total OetaCB < 0.0126 -

Total NonaCB < 0.017 -

DeeaCB (#209) < 0.00638 -

Homologue Groups Sum 0.692 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 
L- Z-/8 

08160006B Prevailing Wind Direction -

0 Average Temperature ( OF) -

0 Average Solar Radiation (w.m2
) -

0 Total Precipitation (inches H 2O) -

Concentration TEQt 
EMPC* QFla~ ~ TEF ng 

- U -

- U -_.-

- U -

- U -

- U -

- U -

- U -
0.0101 CNDR -

- CI56 -
- U -

- U -

- U -

- U -
- U -

- R -

- -

- C -

- C -

- C20 -

0.0644 CNDR -

- -
- U -

- U -

- C90 -

- U -

0.0137 CNDR -

- CI29 -

0.0164 CNDR -

- U -

- U -

- U -

- U -

- -

- -

- -
- U -

- U -

- U -

- U -

- U -

- R -
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and l7 August 2000 

Sample Event Date 8116/2000 Sample Number 08160009 Prevailing Wind Direction NW 

Lab Sample 10 L2699-5 Preliminary Flow (slpm) 225 

Station IDIName 09/Coffin A venue Run Time (hours) 23.42 

Sample Type Nonnal Sample Sample Volume (m') 316.17 

Detection 
Analyte Detsym Limit LnJJl Mass (ng) EMPC· 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.373 5.17 ~ 

3,4,5,4'-TetraCB (#81) < 0.347 -- ~ 

2,3,3',4,4'-PentaCB (#105) = 0.171 9.46 ~ 

2,3,4,4',5-PentaCB (# 114) = 0.152 0.684 ~ 

2,3',4,4',5-PentaCB (# 118) = 0.158 54.1 --

2',3,4,4',5-PentaCB (#123) = 0.162 1.32 ~ 

3,3',4,4',5-PentaCB (#126) = 0.174 0.186 ~ 

2,3,3',4,4',5-HexaCB (#156) = 0.0982 2.51 --

2,3,3',4,4',5'-HexaCB (#157) ~ -- ~ 

2,3',4,4',5,5'-HexaCB (#167) = 0.0724 1.15 ~ 

3,3' ,4,4',5,5'-HexaCB (# 169) < 0.0945 ~ ---

2,2',3,3',4,4',5-HeptaCB (# 170) = 0.0164 1.08 ~ 

2,2',3,4,4',5,5'-HeptaCB (# 180) = 0.0145 2.07 ~ 

2,3,3',4,4',5,5'-HeptaCB (# 189) M 0.00597 0.0529 0.0529 
DeeaCB (#209) M 0.0127 0.0418 0.0418 

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.0509 200 ~ 

2,2',5-TriCB (#18) = 0.0461 566 ~ 

2,3,3',-TriCB (#20) = 0.228 759 ~ 

2,4,4'-TriCB (#28) ~ ~ ~ 

2,2',3,5'-TetraCB (#44) = 0.0226 401 ~ 

2,2',5,5'-TetraCB (#52) = 0.0198 648 ~ 

2,3',4,4'-TetraCB (#66) = 0.269 77.9 ~ 

2,2',3,4',5-PentaCB (#90) = 0.0795 105 ~ 

2,2',4,5,5'-PentaCB (# 10 I) ~ ~ ~ 

2,2',3,3',4,4'-HexaCB (# 128) = 0.0957 4.02 ~ 

2,2',3,3',4,5-HexaCB (# 129) = 0.091 27.6 ~ 

2,2',3,4,4',5'-HexaCB (#138) ~ ~ ~ 

2,2',4,4',5,S'-HexaCB (#IS3) = 0.0822 34.3 ~ 

2,2',3,4',S,5',6-HeptaCB (#187) = 0.0131 2.24 ~ 

2,2',3,3',4,4',S,6-0etaCB (# 19S) M 0.00828 0.087 0.087 
2,2',3,3',4,4',S,S',6-NonaCB (#206) M 0.0489 0.116 0.116 

PCB Homologue Groups 
Total MonoCB = 0.0442 IS.3 ~ 

Total DiCB = 0.103 877 ~ 

Total TriCB = 0.338 3970 ~ 

Total TetraCB = 0.373 2460 ~ 

Total PentaCB = 0.174 753 ~ 

Total HexaCB = 0.118 179 ~ 

Total HeptaCB = 0.0209 12.1 ~ 

Total OetaCB = 0.0244 0.624 ~ 

Total N onaCB < 0.0489 ~ ~ 

DeeaCB (#209) M 0.0127 0.0418 0.0418 
Homologue Groups Sum 8270 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 l-2- 19 

Average Temperature ( OF) 70.3 

Average Solar Radiation (wom') 134 

Total Precipitation (inches H 2O) 0.040 

Concentration TEQt 
QFlag (ng/m') TEF _ (ng/m') 

0.0164 0.0001 0.000002 
U 0.0005 0.0001 0.00000005 

0.0299 0.0001 0.000003 
0.00216 0.0005 0.000001 
0.171 0.0001 0.00002 
0.00417 0.0001 0.0000004 
0.000588 0.1 0.00006 

C 0.00794 0.0005 0.000004 
CI56 - 0.0005 

0.00364 0.00001 0.00000004 
U 0.0001 0.01 0.000001 

0.00342 ~ 

C 0.00655 ~ 

NDR 0.000167 0.0001 0.00000002 
R ~ ~ 

0.63 
C \.79 
C 2.4 

C20 ~ 

C 1.27 
2.05 
0.246 

C 0.332 
C90 ~ 

C 0.0127 
C 0.0873 

CI29 ~ 

C 0.\08 
0.00708 

NDR 0.00028 
NDR 0.000367 

0.0484 
2.77 

12.6 
7.78 
2.38 
0.566 
0.0383 
0.00197 

U 0.00008 
R ~ 

26 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/16/2000 Sample Number 

Lab Sample 10 L2699-4 Preliminary Flow (slpm) 

Station IDIName 17/S Side ofCDF Run Time (hours) 

Sample Type Nonnal Sample Sample Volume (m3) 

Detection 
Analyte Detsym Limit (ng) Mass (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.222 3.58 
3,4,5,4'-TetraCB (#81) < 0.2 -

2,3,3',4,4'-PentaCB (#IOS) = 0.093S 8.SS 
2,3,4,4',S-PentaCB (#114) = 0.086 0.737 
2,3',4,4',S-PentaCB (#118) = 0.0818 40.5 
2',3,4,4',S-PentaCB (#123) = 0.0899 0.90S 
3,3',4,4',S-PentaCB (#126) = 0.0952 0.333 

2,3,3',4,4',S-HexaCB (#IS6) = 0.099S 3.59 
2,3,3',4,4',S'-HexaCB (#IS7) - -
2,3',4,4',S,S'-HexaCB (#167) = 0.0717 1.33 
3,3',4,4' ,S,5' -HexaCB (# 169) < 0.0816 -

2,2',3,3',4,4',S-HeptaCB (# 170) = 0.00862 1.89 
2,2',3,4,4',S,S'-HeptaCB (#180) = 0.0076 3.39 
2,3,3',4,4',S,S'-HeptaCB (#189) M 0.00364 0.0876 

DecaCB (#209) = 0.00963 0.0336 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0314 2S3 
2,2',S-TriCB (#18) = 0.0213 342 
2,3,3',-TriCB (#20) = 0.0699 354 
2,4,4'-TriCB (#28) - -

2,2',3,S'-TetraCB (#44) = 0.0131 250 
2,2',S,S'-TetraCB (#S2) = 0.0122 311 
2,3',4,4'-TetraCB (#66) = 0.176 49.2 

2,2',3,4',5-PentaCB (#90) = 0.0319 85.S 
2,2',4,5,S'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (#128) = 0.0904 4.43 
2,2',3,3',4,S-HexaCB (#129) = 0.0847 26.6 
2,2',3,4,4',S'-HexaCB (#138) - -
2,2',4,4',S,S'-HexaCB (#IS3) = 0.0773 28.1 

2,2',3,4',S,S',6-HeptaCB (# 187) = 0.00699 2.14 
2,2',3,3',4,4',5,6-0ctaCB (#19S) = 0.00629 0.126 

2,2',3,3',4,4',S,S',6-NonaCB (#206) M 0.0374 0.123 
PCB Homologue Groups 

Total MonoCB = 0.0488 26.9 
Total DiCB = 0.0601 991 
Total TriCB = 0.0906 2060 

Total TetraCB = 0.222 1400 
Total PentaCB = 0.09S2 S81 
Total HexaCB = 0.112 157 

Total HeptaCB = 0.0113 16.4 
TotalOctaCB = 0.0141 0.867 

Total NonaCB = 0.0374 0.03S6 
DecaCB (#209) = 0.00963 0.0336 

Homologue Groups Sum 5230 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 

08160017 Prevailing Wind Direction NW 

225 Average Temperature ( OF) 70.3 

23.35 Average Solar Radiation (wom') 134 

315.225 Total Precipitation (inches H ,0) 0.040 

Concentration TEQt 
EMPC* QFlag (ng/m') TEF (ng/m3) 

- 0.0114 0.0001 o.ooonOI 
- U 0.0003 0.0001 0.00000003 
- 0.0271 0.0001 0.000003 
- 0.00234 0.0005 0.000001 
- 0.128 0.0001 0.00001 
- 0.00287 0.0001 0.0000003 
- 0.00106 0.1 0.0001 
- C 0.0114 O.OOOS 0.000006 
- CIS6 - O.OOOS 
- 0.00422 0.00001 0.00000004 
- U 0.0001 0.01 0.000001 
- 0.00600 -

- C 0.0108 -

0.0876 NDR 0.000278 0.0001 0.00000003 
- R - -

- 0.803 
- C 1.08 
- C 1.12 
- C20 -

- C 0.79 
- 0.987 
- 0.IS6 
- C 0.271 
- C90 -

- C 0.0141 
- C 0.0844 
- CI29 -

- C 0.0891 
- 0.00679 
- 0.000400 

0.123 NDR 0.000390 

- 0.08S3 
- 3.14 
- 6.S4 
- 4.4 
- 1.84 
- 0.498 
- 0.OS20 
- 0.0027S 
- 0.000113 
- R -

17 

5/23/01 L- Z-lL) Page 14 of23 



Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8116/2000 Sample Number 08160027 Prevailing Wind Direction NW 

Lab Sample 10 L2699-6 Preliminary Flow (slpm) 225 Average Temperature ( OF) 70.1 

Station ID/Name 27/Francis Street Run Time (hours) 23.34 Average Solar Radiation (w om» 136 

Sample Type Normal Sample Sample Volume (m') 315.09 Total Precipitation (inches H 2 O) 0.040 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC" QFlag (ng/m3) TEF (ng/m3) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = OA08 4.71 
3,4,5,4'-TetraCB (#81) < OA03 --

2,3,3',4,4'-PentaCB (#105) = 0.156 10.5 
2,3,4,4',5-PentaCB (#114) = 0.14 0.924 
2,3',4,4',5-PentaCB (#118) = 0.144 51.5 
2',3,4,4',5-PentaCB (#123) = 0.156 1.1 I 
3,3',4,4',5-PentaCB (#126) = 0.168 0.225 

2,3,3',4,4',5-HexaCB (#156) = 0.1 2.73 
2,3,3',4,4',5'-HexaCB (#157) - _.-
2,3',4,4',5,5'-HexaCB (#167) = 0.0767 1.12 
3,3',4,4',S,5'-HexaCB (#169) < 0.079 -

2,2',3,3',4,4',5-HeptaCB (#170) = 0.0193 1.06 
2,2' ,3,4,4' ,5,5' -HeptaCB (# 180) = 0.0177 2.2 
2,3,3',4,4',5,5'-HeptaCB (# 189) M 0.00795 0.0647 

DecaCB (#209) M 0.0209 0.0301 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0625 529 
2,2',5-TriCB (#18) = 0.0491 1600 

2,3,3',-TriCB (#20) = 0.441 1090 
2,4,4'-TriCB (#28) - -

2,2',3,S'-TetraCB (#44) = 0.0256 445 
2,2',5,5'-TetraCB (#52) = 0.0237 802 
2,3',4,4'-TetraCB (#66) = 0.305 96.7 

2,2',3,4',5-PentaCB (#90) = 0.OS3 9S.8 
2,2',4,S,5'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (#128) = 0.0961 4.3 
2,2',3,3',4,5-HexaCB (#129) = 0.0911 27.4 
2,2',3,4,4',5'-HexaCB (#138) - -
2,2',4,4',S,S'-HexaCB (#IS3) = 0.0814 32.1 

2,2',3,4' ,5,S',6-HeptaCB (# 187) = 0.0162 1.94 
2,2',3,3',4,4',S,6-0ctaCB (# 19S) = 0.0142 0.094 

2,2',3,3',4,4',S,S',6-NonaCB (#206) < 0.069 -
PCB Homologue Groups 

Total MonoCB = 0.069 28.3 
Total DiCB = 0.102 1820 

Total TriCB = 0.732 7460 
Total TetraCB = 0.408 3020 
Total PentaCB = 0.168 700 
Total HexaCB = 0.12 173 

Total HeptaCB = 0.0261 11.1 
Total OctaCB = 0.0398 0.674 

Total NonaCB < 0.069 -
DecaCB (#209) M 0.0209 0.0301 

Homologue Groups Sum 13200 

.. M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L-l-ZI 

- 0.0149 0.0001 0.000001 
- U 0.0006 0.0001 0.00000006 
- 0.0333 0.0001 0.000003 
-- 0.00293 0.0005 0.000001 
- 0.163 0.0001 0.00002 
-- 0.00352 0.0001 0.0000004 
- 0.000714 0.1 0.00007 
- C 0.00866 0.0005 0.000004 
- CI56 - 0.0005 
- 0.00355 0.00001 0.00000004 
- U 0.0001 0.01 0.000001 
- 0.00336 -

- C 0.0070 -

0.0647 NDR 0.00020S 0.0001 0.00000002 
0.0301 R - -

- 1.68 
-- C 5.1 
- C 3.46 
- C20 -

- C 1.41 
- 2.55 
- 0.307 
- C 0.304 
- C90 -

- C 0.014 
- C 0.0870 
- CI29 -
- C 0.102 
- 0.00616 
- 0.00030 
- U 0.0001 

- 0.0898 
- 5.78 
- 23.7 
- 9.58 
- 2.2 
- 0.549 
- 0.0352 
- 0.00214 

- U 0.0001 
0.0301 R -

42 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/17/2000 Sample Number 08170002 Prevailing Wind Direction WNW 

Lab Sample 10 L2699-8 Preliminary Flow (slpm) 225 Average Temperature ( OF) 66.2 

Station ID/Name 02fE Side of CDF Run Time (hours) 24.09 Average Solar Radiation (wom') 272 

Sample Type Normal Sample Sample Volume (m') 325.215 Total Precipitation (inches H 2O) 0.00 

Detection Concentration TEQt 
Analyte Detsym LimiUn91 Mass (ng) EMPC* QFlag (ng/m3) TEF (ng/m3

) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.689 10.5 - 0.0323 0.0001 0.000003 
3,4,5,4'-TetraCB (#81) < 0.65 - - U 0.001 0.0001 0.0000001 

2,3,3',4,4'-PentaCB (#105) = 0.394 12.2 - 0.0375 0.0001 0.000004 
2,3,4,4',5-PentaCB (#114) = 0.368 1.54 - 0.00474 0.0005 0.000002 
2,3',4,4',5-PentaCB (#118) = 0.373 107 - 0.329 0.0001 0.00003 
2',3,4,4',5-PentaCB (#123) = 0.401 2.83 - 0.00870 0.0001 0.0000009 
3,3',4,4',5-PentaCB (#126) < 0.392 - - U 0.0006 0.1 0.00006 

2,3,3',4,4',5-HexaCB (#156) = 0.0904 2.04 - C 0.00627 0.0005 0.000003 
2,3,3',4,4',5'-HexaCB (#157) - - - C156 - 0.0005 
2,3',4,4',5,5'-HexaCB (#167) = 0.0659 1.45 - 0.00446 0.00001 0.00000004 
3,3',4,4',5,5'-HexaCB (#169) < 0.0733 - - U 0.0001 O.oJ 0.000001 

2,2',3,3',4,4',5-HeptaCB (#170) = 0.0194 0.682 - 0.00210 -
2,2',3,4,4',5,5'-HeptaCB (#180) = 0.0178 1.94 - C 0.00597 -
2,3,3',4,4',5,5'-HeptaCB (#189) < 0.00817 0.0214 0.0214 U 0.0000329 0.0001 0.000000003 

DecaCB (#209) < 0.0208 - - R - -

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.0848 2630 - 8.09 

2,2',5-TriCB (#18) = 0.0488 6600 - C 20 
2,3,3',-TriCB (#20) = 1.6 4440 - C 13.7 
2,4,4'- TriCB (#28) - - - C20 -

2,2',3,5'-TetraCB (#44) = 0.0234 1610 - C 4.95 
2,2',5,5'-TetraCB (#52) = 0.0217 2690 - 8.27 
2,3',4,4'-TetraCB (#66) = 0.506 281 - 0.864 

2,2',3,4',5-PentaCB (#90) = 0.113 330 - C I 
2,2',4,5,5'-PentaCB (#101) - - - C90 -

2,2',3,3',4,4'-HexaCB (#128) = 0.0852 3.73 - C 0.0115 
2,2',3,3',4,5-HexaCB (# 129) = 0.0808 35 - C O.ll 
2,2',3,4,4',5'-HexaCB (#138) - - - CI29 -
2,2',4,4',5,5'-HexaCB (#153) = 0.0722 60.6 - C 0.186 

2,2',3,4' ,5,5' ,6-HeptaCB (# 187) = 0.0163 3.34 - 0.0103 
2,2',3,3',4,4',5,6-0ctaCB (#195) = 0.0145 0.0508 - 0.000156 

2,2',3,3',4,4',5,5',6-NonaCB (#206) M 0.0511 0.0913 0.0913 NDR 0.000281 
PCB Homologue Groups 

Total MonoCB = 0.0794 164 - 0.504 
Total DiCB = 0.14 9040 - 27.8 
Total TriCB = 1.73 29300 - 90.1 

Total TetraCB = 0.689 10300 - 31.7 
Total PentaCB = 0.401 2220 - 6.83 
Total HexaCB = 0.106 329 - 1.01 

Total HeptaCB = 0.0263 14 - 0.043 
Total OctaCB = 0.0323 0.204 - 0.000627 

Total NonaCB < 0.0511 - - U 0.00008 
DecaCB (#209) < 0.0208 - - R -

Homologue Groups Sum 51400 160 

• M indicates all or a portion of the result has a calculated EM PC value. 
t TEO is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/1712000 Sample Number 08170003 Prevailing Wind Direction WNW 

Lab Sample ID L2699-9 Preliminary Flow (slpm) 225 Average Temperature ( OF) 66.2 

Station ID/Name 031N Side of CDF Run Time (hours) 23.95 Average Solar Radiation (w om') 272 

Sample Type Normal Sample Sample Volume (m') 323.325 Total Precipitation (inches H 2O) 0.00 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m3

) TEF (ng/m') 
PCB Congeners 

3,3',4,4'-TetraCB (#77) = 0.361 5.51 
3,4,5,4'-TetraCB (#81) < 0.335 -

2,3,3',4,4'-PentaCB (#105) = 0.192 6.82 
2,3,4,4',5-PentaCB (#114) = 0.175 0.738 
2,3',4,4',5-PentaCB (#118) = 0.179 49.4 
2',3,4,4',5-PentaCB (# 123) = 0.192 1.17 
3,3',4,4',5-PentaCB (#126) < 0.194 -

2,3,3',4,4',5-HexaCB (#156) = 0.0916 1.34 
2,3,3',4,4',5'-HcxaCB (#157) - -

2,3',4,4',5,5'-HexaCB (#167) = 0.0697 0.917 
3,3',4,4',5,5'-HexaCB (#169) < 0.0747 -

2,2',3,3',4,4',5-HeptaCB (#170) = 0.0213 0.621 
2,2',3,4,4',5,5'-HeptaCB (# 180) = 0.0188 1.37 
2,3,3',4,4',5,5'-HeptaCB (#189) M 0.0063 0.0501 

DecaCB (#209) M 0.0205 0.0304 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.124 894 
2,2',5-TriCB (#18) = 0.067 1410 
2,3,3',-TriCB (#20) = 0.35 1230 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.0344 565 
2,2',5,5'-TetraCB (#52) = 0.0301 900 
2,3',4,4'-TetraCB (#66) = 0.275 103 

2,2',3,4',5-PentaCB (#90) = 0.0926 121 
2,2',4,5,5'-PentaCB (#\01) - -

2,2',3,3',4,4'-HexaCB (#128) = 0.0865 2.36 
2,2',3,3',4,5-HexaCB (# 129) = 0.0823 19.1 
2,2',3,4,4',5'-HexaCB (#138) - -

2,2',4,4',5,5'-HexaCB (#153) = 0.0743 30.3 
2,2',3,4',5,5',6-HeptaCB (#187) = 0.017 1.92 
2,2',3,3',4,4',5,6-0ctaCB (#195) M 0.0111 0.0542 

2,2',3,3',4,4',5,5',6-NonaCB (#206) M 0.0617 0.126 
PCB Homologue Groups 

Total MonoCB = 0.0765 77.5 
Total DiCB = 0.202 3320 
Total TriCB = 0.525 7690 

Total TetraCB = 0.361 3500 
Total PentaCB = 0.194 837 
Total HexaCB = 0.107 158 

Total HeptaCB = 0.0271 8.78 
TotalOctaCB = 0.0314 0.65 

Total NonaCB = 0.0617 0.0705 
DecaCB (#209) M 0.0205 0.0304 

Homologue Groups Sum 15600 

* M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 

5/23/01 L- Z-l3 

- 0.0170 0.0001 0.000002 
- U 0.0005 0.0001 0.00000005 
- 0.0211 0.0001 0.000002 
- 0.00228 0.0005 0.000001 
- 0.153 0.0001 0.00002 
- 0.00362 0.0001 0.0000004 
- U 0.0003 0.1 0.00003 
- C 0.00414 0.0005 0.000002 
- CI56 - 0.0005 
- 0.00284 0.00001 0.00000003 
- U 0.0001 0.01 0.000001 
- 0.00192 -

- C 0.00424 -

0.0501 NDR 0.000155 0.0001 0.00000002 
0.0304 R - -

- 2.77 
- C 4.36 
- C 3.8 
- C20 -

- C 1.75 
- 2.8 
- 0.319 
- C 0.374 
- C90 -

- C 0.00730 
- C 0.0591 
- C129 -
- C 0.0937 
- 0.00594 

0.0542 NDR 0.000168 
0.126 NDR 0.000390 

- 0.240 
- 10.3 
- 23.8 
- 11 
- 2.59 
- 0.489 
- 0.0272 
- 0.0020 
- 0.000218 

0.0304 R -

48 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/1 7/2000 Sample Number 08 I 70003D 

lab Sample ID L2699-10 Preliminary Flow (slpm) 225 

Station IDIName 03DIN Side ofCDF Dup Run Time (hours) 

Sample Type Field Duplicate Sample Volume (m3) 

Detection 
Analyte Detsym limit (ng) Mass (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.534 8.S 
3,4,S,4'-TetraCB (#81) < 0.49 -

2,3,3',4,4'-PentaCB (#IOS) = 0.23S 11.8 
2,3,4,4',S-PentaCB (#114) = 0.22 1.I2 
2,3',4,4',S-PentaCB (#118) = 0.214 8S.S 
2',3,4,4',S-PentaCB (#123) = 0.238 2.38 
3,3',4,4',S-PentaCB (#126) < 0.239 -

2,3,3',4,4',5-HexaCB (#156) = 0.173 2.02 
2,3,3',4,4',S'-HexaCB (#157) - -

2,3',4,4',S,5'-HexaCB (#167) = 0.125 1.36 
3,3',4,4',5,5'-HexaCB (# 169) < 0.143 -

2,2',3,3',4,4',5-HeptaCB (#170) = 0.0163 0.831 
2,2',3,4,4',5,5'-HeptaCB (#180) = 0.0144 2.24 
2,3,3',4,4',5,5'-HeptaCB (#189) = 0.00572 0.0538 

DecaCB (#209) M 0.0162 0.0326 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.121 1350 
2,2',S-TriCB (# 18) = 0.0687 2590 

2,3,3',-TriCB (#20) = 0.435 2120 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.0328 923 
2,2',5,5'-TetraCB (#52) = 0.0287 1550 
2,3',4,4'-TetraCB (#66) = 0.409 170 

2,2',3,4',S-PentaCB (#90) = 0.12 213 
2,2',4,S,5'-PentaCB (# I 0 I) - -

2,2',3,3',4,4'-HexaCB (#128) = 0.162 4.05 
2,2',3,3',4,5-HexaCB (#129) = 0.154 32.7 
2,2',3,4,4',5'-HexaCB (#138) - -

2,2',4,4',5,5'-HexaCB (#153) = 0.\39 52.5 
2,2',3,4',5,5',6-HeptaCB (#187) = 0.0131 3.44 
2,2',3,3',4,4',5,6-0ctaCB (#195) = 0.0101 0.102 

2,2',3,3',4,4',5,S',6-NonaCB (#206) M 0.0524 0.141 
PCB Homologue Groups 

Total MonoCB = 0.0868 116 
Total DiCB = 0.214 S270 
Total TriCB = 0.634 13500 

Total TetraCB = 0.534 5970 
Total PentaCB = 0.239 1480 
Total HexaCB = 0.199 273 

Total HeptaCB = 0.0208 15.4 
TotalOctaCB = 0.0258 0.669 

Total NonaCB < 0.0524 -
DecaCB (#209) M 0.0162 0.0326 

Homologue Groups Sum 26600 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 

5/23/01 L-'l-ZLJ 

23.99 

323.865 

EMPC" QFlag 

-

- U 
-

-

-

-

- U 
- C 
- CI56 
-

- U 
-

- C 
-

0.0326 R 

-

- C 
- C 
- C20 
- C 
-

-

- C 
- C90 
- C 
- C 
- CI29 
- C 
-

-

0.141 NDR 

-

-

-

-

-

-

-

-

- U 
0.0326 R 

Prevailing Wind Direction WNW 

Average Temperature ( OF) 66.2 

Average Solar Radiation (w om') 272 

Total Precipitation (inches H.O) 0.00 

Concentration TEQt 
(ng/m3) TEF (ng/m3) 

0.026 (1.0001 0.000003 
0.0008 0.0001 0.00000008 
0.0364 0.0001 0.000004 
0.00346 O.OOOS 0.OOQ(J02 
0.264 0.0001 0.00003 
0.0073S 0.0001 0.0000007 
0.0004 0.1 0.00004 
0.00624 O.OOOS 0.000003 

- 0.0005 
0.00420 0.00001 0.00000004 
0.0002 0.01 0.000002 
0.00257 -
0.00692 -

0.000166 0.0001 0.00000002 
- -

4.17 
8 
6.55 

-
2.85 
4.79 
0.52 
0.658 
-

0.012S 
0.101 
-

0.162 
0.0106 
0.000315 
0.000435 

0.358 
16.3 
41.7 
18.4 
4.57 
0.843 
0.0476 
0.00207 
0.00008 
-

82 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8117/2000 Sample Number 08170006 Prevailing Wind Direction WNW 

Lab Sample 10 L2699-11 Preliminary Flow (slpm) 225 Average Temperature ( OF) 66.2 

Station ID/Name 06fW Side ofCDF Run Time (hours) 23.89 Average Solar Radiation (w om') 272 

Sample Type Nonnal Sample Sample Volume (m') 322.515 Total Precipitation (inches H 2O) 0.00 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m') TEF (ng/m') 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.592 11.2 
3,4,5,4'-TetraCB (#81) < 0.549 -

2,3,3',4,4'-PentaCB (#105) = 0.31 13.4 
2,3,4,4',5-PentaCB (#114) = 0.289 1.54 
2,3',4,4',5-PentaCB (# 118) = 0.276 91.5 
2',3,4,4',5-PentaCB (#123) = 0.303 2.24 
3,3',4,4',5-PentaCB (# 126) < 0.324 -

2,3,3',4,4',5-HexaCB (# 156) = 0.18 2.04 
2,3,3',4,4',5'-HexaCB (#157) - -

2,3',4,4',5,S'-HexaCB (#167) = 0.131 1.28 
3,3',4,4',S,S'-HexaCB (# 169) < 0.147 -

2,2',3,3',4,4',S-HeptaCB (# 170) = 0.0198 0.849 
2,2',3,4,4',S,S'-HeptaCB (# 180) = 0.0175 2.06 
2,3,3',4,4',5,5'-HeptaCB (# 189) M 0.00838 O.OSOI 

DecaCB (#209) < 0.0183 -

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.148 1530 

2,2',S-TriCB (#18) = 0.0573 2840 
2,3,3',-TriCB (#20) = 0.24 2310 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.0281 1010 
2,2',5,S'-TetraCB (#52) = 0.0246 1420 
2,3',4,4'-TetraCB (#66) = 0.439 206 

2,2',3,4',5-PentaCB (#90) = 0.207 284 
2,2',4,5,S'-PentaCB (#101) - -

2,2',3,3',4,4'-HexaCB (#128) = 0.168 3.71 
2,2',3,3',4,5-HexaCB (#129) = 0.159 33.7 
2,2',3,4,4',5'-HexaCB (#138) - -

2,2',4,4',5,5'-HexaCB (#153) = 0.144 53.2 
2,2',3,4',5,5',6-HeptaCB (# 187) = 0.0159 2.97 

2,2',3,3',4,4',5,6-0ctaCB (#195) = 0.0103 0.061 
2,2',3,3',4,4',5,5',6-NonaCB (#206) = 0.0645 0.104 

PCB Homologue Groups 
Total MonoCB = 0.0758 154 

Total DiCB = 0.262 6090 
Total TriCB = 0.36 14700 

Total TetraCB = 0.592 6080 
Total PentaCB = 0.324 1760 
Total HexaCB = 0.206 301 

Total HeptaCB = 0.0252 14.5 
Total OctaCB = 0.029 1.1 

Total NonaCB = 0.0645 0.104 
DecaCB (#209) < 0.0183 -

Homologue Groups Sum 29100 

* M indicates all or a portion of the result has a calculated EM PC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L- Z-l~ 

- 0.0347 0.0001 0.000003 
- U 0.0009 0.0001 0.00000009 
- 0.0415 0.0001 0.000004 
- 0.00477 0.0005 0.000002 
- 0.284 0.0001 0.00003 
- 0.00695 0.0001 0.0000007 
- U 0.0005 0.1 0.00005 
- C 0.00633 0.0005 0.000003 
- CI56 - 0.0005 
- 0.00397 0.00001 0.00000004 
- U 0.0002 0.01 0.000002 
- 0.00263 -

- C 0.00639 -

0.0501 NOR 0.00015S 0.0001 0.00000002 
- R - -

- 4.74 
- C 8.81 
- C 7.16 
- C20 -

- C 3.13 
- 4.4 
- 0.639 
- C 0.881 
- C90 -

- C 0.0115 
- C 0.104 
- CI29 -
- C 0.165 
- 0.00921 
- 0.00019 
- 0.000322 

- 0.477 
- 18.9 
- 4S.6 
- 18.9 
- 5.46 
- 0.933 
- 0.0450 
- 0.0034 
- 0.000322 
- R -

90 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8117/2000 Sample Number 08170009 Prevailing Wind Direction WNW 

Lab Sample ID L2699-IS Preliminary Flow (slpm) 225 Average Temperature ( OF) 66.2 

Station ID/Name 09/Coffin A venue Run Time (hours) 24.03 Average Solar Radiation (wem2) 272 

Sample Type Nonnal Sample Sample Volume (m3) 324.40S Total Precipitation (inches H 2O) 0.00 

Detection Concentration TEQt 
Analyte Detsym Limit (ng) Mass (ng) EMPC* QFlag (ng/m 3

) TEF (ng/m3) 
PCB Congeners 

3,3',4,4'-TetraCB (#77) = 0.286 3.31 - 0.0102 0.0001 0.000001 
3,4,S,4'-TetraCB (#81) < 0.264 - - U 0.0004 0.0001 0.00000004 

2,3,3',4,4'-PentaCB (#105) = 0.187 4.71 - 0.0145 0.0001 0.000001 
2,3,4,4',5-PentaCB (#114) = 0.172 0.5S6 - 0.00171 0.0005 0.0000009 
2,3',4,4',S-PentaCB (#118) = 0.171 3S.S - 0.109 0.0001 0.00001 
2',3,4,4',S-PentaCB (#123) = 0.18 0.832 -" 0.002S6 0.0001 0.0000003 
3,3',4,4',S-PentaCB (# (26) < 0.177 - - U 0.0003 0.1 0.00003 

2,3,3',4,4',S-HexaCB (#IS6) = 0.079 0.822 - C 0.00253 0.0005 0.000001 
2,3,3',4,4',S'-HexaCB (# IS7) - - - CIS6 - O.OOOS 
2,3' ,4,4',5,S'-HexaCB (#167) = 0.OS74 0.S94 - 0.00183 0.00001 0.00000002 
3,3',4,4',S,S'-HexaCB (#169) < 0.0608 - - U 0.00009 0.01 0.0000009 

2,2',3,3',4,4',S-HeptaCB (#170) = 0.0139 0.326 - 0.00100 -
2,2',3,4,4',S,S'-HeptaCB (#180) = 0.0123 1.31 - C 0.00404 -
2,3,3' ,4,4' ,5,5' -HeptaCB (# 189) < 0.0056 0.0369 - U 0.0000569 0.0001 0.000000006 

DecaCB (#209) M 0.0176 0.0388 0.0388 R - -
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0752 545 - 1.68 
2,2',5-TriCB (#18) = 0.055 1280 - C 3.95 

2,3,3',-TriCB (#20) = 0.311 951 - C 2.93 
2,4,4'-TriCB (#28) - - - C20 -

2,2',3,5'-TetraCB (#44) = 0.0185 351 - C 1.08 
2,2',S,5'-TetraCB (#S2) = 0.0162 612 - 1.89 
2,3',4,4'-TetraCB (#66) = 0.214 68.8 - 0.212 

2,2',3,4',5-PentaCB (#90) = 0.112 87.2 - C 0.269 
2,2',4,S,5'-PentaCB (#101) - - - C90 -

2,2',3,3',4,4'-HexaCB (#128) = 0.0738 1.59 - C 0.00490 
2,2',3,3',4,S-HexaCB (#129) = 0.0702 13.6 - C 0.0419 
2,2',3,4,4',5'-HexaCB (#138) - - - CI29 -
2,2',4,4',5,5'-HexaCB (#IS3) = 0.0634 22.6 - C 0.0697 

2,2',3,4',5,S',6-HeptaCB (#187) = 0.0112 1.86 - 0.00573 
2,2',3,3',4,4',5,6-0ctaCB (#19S) = 0.0104 0.0573 - 0.000177 

2,2',3,3',4,4',S,5',6-NonaCB (#206) = 0.0534 0.214 - 0.000660 
PCB Homologue Groups 

Total MonoCB = 0.0662 41.S - 0.128 
Total DiCB = 0.137 2250 - 6.94 
Total TriCB = 0.473 6430 - 19.8 

Total TetraCB = 0.286 2320 - 7.15 
Total PentaCB = 0.187 605 - 1.86 
T otaI HexaCB = 0.0909 118 - 0.364 

Total HeptaCB = 0.0177 8.05 - 0.0248 
Total OctaCB = 0.0209 0.734 - 0.00226 

Total NonaCB = 0.0534 0.259 - 0.000798 
DecaCB (#209) M 0.0176 0.0388 0.0388 R -

Homologue Groups Sum 11800 36 

* M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8117/2000 Sample Number 08170017 Prevailing Wind Direction WNW 

Lab Sample ID L2699-12 Preliminary Flow (slpm) 225 

Station ID/Name 17/S Side ofCDF Run Time (hours) 24.12 

Sample Type Nonnal Sample Sample Volume (m') 325.62 

Detection 
Analyte Detsym Limit (ng) Mass (ng) EMPC* 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = 0.738 10.7 -

3,4,5,4'-TetraCB (#81) < 0.704 .- -

2,3,3',4,4'-PentaCB (#\05) = 0.394 12.7 -

2,3,4,4',S-PentaCB (#114) = 0.378 1.56 -

2,3',4,4',5-PentaCB (# 118) = 0.359 107 -

2',3,4,4',5-PentaCB (#123) = 0.395 2.67 -

3,3',4,4',5-PentaCB (#126) < 0.406 - -

2,3,3',4,4',S-HexaCB (#156) = 0.246 2.3 -

2,3,3',4,4',S'-HexaCB (#157) -- - -

2,3',4,4',5,5'-HexaCB (#167) = 0.178 1.63 -

3,3',4,4',5,5'-HexaCB (#169) < 0.193 - -

2,2',3,3',4,4',5-HeptaCB (# 170) = 0.0181 080 -

2,2',3,4,4',5,5'-HeptaCB (# 180) = 0.016 2.55 -

2,3,3',4,4',5,5'-HeptaCB (# 189) < 0.00659 0.0368 0.0368 
DecaCB (#209) M 0.0153 0.0324 0.0324 

Additional PCB Congeners 
2,4'-DiCB (#8) = 0.0877 2060 -

2,2',5-TriCB (#18) = 0.0706 3550 -

2,3,3',-TriCB (#20) = 0.65 2940 -

2,4,4'-TriCB (#28) - -- -

2,2',3,5'-TetraCB (#44) = 0.0345 1250 -

2,2',5,5'-TetraCB (#52) = 0.0303 1710 -

2,3',4,4'-TetraCB (#66) = 0.57 248 -

2,2',3,4',5-PentaCB (#90) = 0.185 310 -

2,2',4,5,5'-PentaCB (# I 0 I) - - -

2,2',3,3',4,4'-HexaCB (#128) = 0.224 4.14 -

2,2',3,3',4,5-HexaCB (#129) = 0.214 38.2 -

2,2',3,4,4',5'-HexaCB (#138) - - -

2,2',4,4',5,5'-HexaCB (#153) = 0.193 65.2 -

2,2',3,4',5,5',6-HeptaCB (# 187) = 0.0145 3.77 -

2,2',3,3',4,4',5,6-0ctaCB (# 195) = 0.0/18 0.081 -

2,2',3,3',4,4',5,5',6-NonaCB (#206) = 0.0563 0.0976 -

PCB Homologue Groups 
Total MonoCB = 0.0945 174 -

Total DiCB = 0.159 7760 -

Total TriCB = 0.96 18300 -

Total TetraCB = 0.738 7440 -

Total PentaCB = 0.406 2030 -

Total HexaCB = 0.277 361 -

Total HeptaCB = 0.023 17.8 -

TotalOctaCB = 0.0285 1.36 -

Total NonaCB = 0.0563 0.188 -

DecaCB (#209) M 0.0153 0.0324 0.0324 
Homologue Groups Sum 36100 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L-Z-Z7 

Average Temperature ( OF) 66.2 

Average Solar Radiation (w om2) 272 

Total Precipitation (inches H ,0) 0.00 

Concentration TEQt 
QFlag (ng/m3) TEF (ng/m3) 

0.0329 0.0001 0.000003 
U 0.001 0.0001 0.0000001 

0.0390 0.0001 0.000004 
0.00479 0.0005 0.000002 
0.329 0.0001 0.00003 
0.00820 0.0001 0.0000008 

U 0.0006 0.1 0.00006 
C 0.0071 0.0005 0.000004 

CI56 - 0.0005 
0.00501 0.00001 0.00000005 

U 0.0003 0.01 0.000003 
0.0025 -

C 0.00783 -

U 0.0000565 0.0001 0.000000006 
R - -

6.33 
C 10.9 
C 9.03 

C20 -

C 3.84 
5.25 
0.762 

C 0.95 
C90 -

C 0.0127 
C 0.117 

Cl29 -

C 0.200 
0.0/16 
0.00025 
0.000300 

0.534 
23.8 
56.2 
22.8 

6.23 
l.ll 
0.0547 
0.00418 
0.000577 

R -

110 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8/17/2000 Sample Number 

Lab Sample ID L2699-13 Preliminary Flow (slpm) 

Station ID/Name 27IFrancis Street Run Time (hours) 

Sample Type Nonnal Sample Sample Volume (m3) 

Detection 
Analyte Detsym Limit (ng) Mass (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) = O.S77 3.55 
3,4,S,4'-TetraCB (#81) < 0.S35 -

2,3,3',4,4'-PentaCB (#IOS) = 0.209 7.39 
2,3,4,4',S-PentaCB (#114) = 0.192 0.642 
2,3',4,4',S-PentaCB (#118) = 0.188 36.7 
2',3,4,4',S-PentaCB (#123) = 0.205 0.803 
3,3',4,4',S-PentaCB (#126) < 0.213 -

2,3,3',4,4',S-HexaCB (#IS6) = 0.114 2.08 
2,3,3',4,4',5'-HexaCB (#IS7) - -

2,3',4,4',S,S'-HexaCB (#167) = 0.0827 0.84S 
3,3',4,4',S,5'-HexaCB (#169) < 0.08S3 -

2,2',3,3',4,4',5-HeptaCB (#170) M 0.019 1.03 
2,2',3,4,4',S,5'-HeptaCB (#180) = 0.0168 1.98 
2,3,3',4,4',S,5'-HeptaCB (#189) = 0.0087S 0.0478 

DecaCB (#209) M 0.0174 0.0343 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0732 386 
2,2',S-TriCB (#18) = 0.0666 754 
2,3,3',-TriCB (#20) = 0.27 607 
2,4,4'-TriCB (#28) - -

2,2',3,S'-TetraCB (#44) = 0.0274 308 
2,2',5,S'-TetraCB (#S2) = 0.024 459 
2,3',4,4'-TetraCB (#66) = 0.429 63.3 

2,2',3,4',S-PentaCB (#90) = 0.0966 83.8 
2,2',4,S,S'-PentaCB (#101) - -

2,2' ,3,3' ,4,4' -HexaCB (# 128) = 0.104 2.97 
2,2',3,3',4,S-HexaCB (#129) = 0.0989 19.8 
2,2' ,3,4,4',S' -HexaCB (# 138) - -

2,2',4,4',S,S'-HexaCB (#IS3) = 0.0892 23.7 
2,2',3,4',5,S',6-HeptaCB (#187) = 0.01S2 1.61 

2,2',3,3',4,4',S,6-0ctaCB (#195) M 0.0104 0.0766 
2,2',3,3',4,4',5,5',6-NonaCB (#206) M 0.0793 0.0962 

PCB Homologue Groups 
Total MonoCB = 0.0779 30.7 

Total DiCB = 0.13 1390 
Total TriCB = 0.4 3890 

Total TetraCB = 0.577 1880 
Total PentaCB = 0.213 550 
Total HexaCB = 0.128 130 

Total HeptaCB = 0.0242 7.91 
Total OctaCB = 0.0305 0.507 

Total NonaCB < 0.0793 -

DecaCB (#209) M 0.0174 0.0343 
Homologue Grou~s Sum 7880 

* M indicates all or a portion of the result has a calculated EMPC value. 
t TEQ is the product of the concentration and its TEF value. 

5/23/01 L-L-28 

08170027 Prevailing Wind Direction WNW 

22S Average Temperature ( OF) 66.2 

24.03 Average Solar Radiation (wom') 278 

324.40S Total Precipitation (inches H 2O) 0.00 

Concentration TEQt 
EMPC· QFlag (ng/m3) TEF (ng/m3) 

- 0.0109 0.0001 0.000001 
- U 0.0008 0.0001 0.00000008 
- 0.0228 0.0001 0.000002 
- 0.00198 O.OOOS 0.000001 
- 0.113 0.0001 0.00001 
- 0.00248 0.0001 0.0000002 
- U 0.0003 0.1 0.00003 
- C 0.00641 0.0005 0.000003 
- CIS6 - O.OOOS 
- 0.00260 0.00001 0.00000003 
- U 0.0001 0.01 0.000001 

1.03 NDR 0.00318 -

- C 0.00610 -

- 0.000147 0.0001 0.00000001 
0.0343 R - -

- 1.19 
- C 2.32 
- C 1.87 
- C20 -
- C 0.949 
- 1.41 
- 0.195 
- C 0.2S8 
- C90 -
- C 0.00916 
- C 0.0610 
- CI29 -
- C 0.0731 
- 0.00496 

0.0766 NDR 0.000236 
0.0962 NDR 0.000297 

- 0.0946 
- 4.28 
- 12 
- 5.8 
- 1.7 
- 0.40 
- 0.0244 
- 0.00156 
- U 0.0001 

0.0343 R -

24 
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Final Sample Event Summary Pre-Design Dredge Test Sampling - 15, 16, and 17 August 2000 

Sample Event Date 8117/2000 Sample Number 

Lab Sample ID L2699-14 i Preliminary Flow (slpm) 

Station ID/Name 27/Francis Street Run Time (hours) 

Sample Type Field Blank Sample Volume (m') 

Detection Mass 
Analyte Detsym Limit (ng) (ng) 

PCB Congeners 
3,3',4,4'-TetraCB (#77) M 0.0113 0.0192 
3,4,5,4'-TetraCB (#81) < 0.0104 -

2,3,3',4,4'-PentaCB (#105) < 0.022 -

2,3,4,4',S-PentaCB (#114) < 0.0201 --

2,3',4,4',5-PentaCB (#118) = 0.021 0.0805 
2',3,4,4',S-PentaCB (# 123) < 0.0219 .-

3,3',4,4',5-PentaCB (# 126) < 0.0201 -

2,3,3',4,4' ,S-HexaCB (#156) M 0.00664 0.0147 
2,3,3',4,4',S'-HexaCB (# 157) - -

2,3',4,4',5,5'-HexaCB (#167) < 0.00517 -

3,3',4,4',5,5'-HexaCB (#169) < 0.00484 -

2,2' ,3,3' ,4,4',5 -HeptaCB (# 170) < 0.0095 -

2,2',3,4,4',5,5'-HeptaCB (# 180) M 0.0084 0.0124 
2,3,3',4,4',5,5'-HeptaCB (# 189) = 0.00352 0.00752 

DecaCB (#209) M 0.0091 0.0137 
Additional PCB Congeners 

2,4'-DiCB (#8) = 0.0343 0.307 
2,2',5-TriCB (#18) = 0.0357 0.395 

2,3,3',-TriCB (#20) = 0.0343 0.297 
2,4,4'-TriCB (#28) - -

2,2',3,5'-TetraCB (#44) = 0.0108 0.145 
2,2',5,5'-TetraCB (#52) = 0.0095 0.189 
2,3',4,4'-TetraCB (#66) = 0.00836 0.0382 

2,2',3,4',5-PentaCB (#90) = 0.0151 0.105 
2,2',4,5,5' -PentaCB (# 10 I) - -

2,2',3,3',4,4'-HexaCB (# 128) < 0.00619 -

2,2',3,3',4,5-HexaCB (# 129) M 0.00589 0.0484 
2,2',3,4,4',5'-HexaCB (#138) - -

2,2',4,4',5,5'-HexaCB (#153) M 0.00532 0.0364 
2,2' ,3,4' ,5,5' ,6-HeptaCB (# 187) = 0.00761 0.0109 
2,2',3,3',4,4',S,6-OctaCB (#19S) < 0.00538 -

2,2',3,3',4,4',5,S',6-NonaCB (#206) < 0.030S -

PCB Homologue Groups 
Total MonoCB = 0.0262 0.0346 

Total DiCB = 0.0629 0.933 
Total TriCB = 0.0562 1.83 

Total TetraCB = 0.012 0.71S 
Total PentaCB = 0.022 0.S18 
Total HexaCB = 0.0111 0.0731 

Total HeptaCB = 0.0121 0.0184 
Total OctaCB = 0.018S 0.00699 

Total NonaCB < 0.0305 -

DecaCB (#209) M 0.0091 0.0137 
Homologue Groups Sum 4.14 

• M indicates all or a portion of the result has a calculated EMPC value. 
t TEO is the product of the concentration and its TEF value. 

5/23/01 [- 2-29 

08170027B Prevailing Wind Direction -

0 Average Temperature ( OF) -

0 Average Solar Radiation (wom') -

0 Total Precipitation (inches H,O) -

Concentration TEQt 
EMPC* QFlag ng TEF ng 

0.0192 NDR -

- U -

- U -

-- U -

- -

- U -

- U -

0.0147 CNDR -

- CI56 -

- U -

- U -

- U -

0.0124 CNDR -

- -

0.0137 R -

- -

- C -

- C -

- C20 -

- C -

- -

- -

- C -

- C90 -

- U -

0.0484 CNDR -

- CI29 -

0.0364 CNDR -

- -

- U -
- U -

- -

- -

- -

- -

- -

- -

- -

- -

- U -

0.0137 R -
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N 
NNE 

NE 
ENE 

E 
ESE 

SE 
SSE 

5/29/01 

New Bedford Harbor 

15 Aug - 16 Aug. 2000 (0700 EST - 0800 EST) 

41.53 

a.31 

05 3 7 II 16 21 9i9 

Scale !mph) 

Wind Speed (mph) Percent Occurance Wind Speed (mph) Percent Occurance 

0.5-3 3-7 7-11 11-16 16-21 >21 0.5-3 3-7 7-11 11-16 16-21 >21 
0 1.33 0.66 0 0 0 S 0 0.33 0 0 0 0 

0 4.98 22.92 13.62 0 0 SSW 0.33 6.31 1.66 0 0 0 

0 1 9.97 9.63 0 0 SW 0.66 3.32 0.66 0 0 0 
0 0 1 0 0 0 WSW 1 3.32 0 0 0 0 

0 0 0 0 0 0 W 0 0.66 0 0 0 0 
0 0 0 0 0 0 WNW 0 1.33 0 0 0 0 

0 0 0 0 0 0 NW 0 6.31 0 0 0 0 

0 0 0 0 0 0 NNW 0 5.32 0.33 0 0 0 

Page 2 0[2 
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Date Time Wind 
Speed 

New Bedford Harbor 

Meteorological Data 

Hourly Summary 
15 Aug - 16 Aug. 2000 (0700 EST - 0800 EST) 

Wind Direction STD Temp. Temp. Delta Solar 
(10m) (2m) Temp Radiation Batt. 

Barr. 
Preas. 

Relative 
Humidity 

Mo. Day EST mph de, compass de, "F "F "F vdc in. HI %RH 

Precip. 

in. 
~O 

08/15 700 
08/15 800 

08/15 900 
08/15 1000 
08/15 1100 

08/151200 
08/15 1300 
08/15 1400 
08/15 1500 
08/15 1600 
08/15 1700 
08/15 1800 
08/151900 

08/152000 
08/152100 
08/152200 

08/152300 
08/162400 

08/16 100 
08/16 200 
08/16 300 

08/16 400 
08/16 500 
08/16 600 
08/16 700 
08/16 800 

Average 
Mlnlmum 
Mazimum 

Total 

5/29/01 

9.27 19.52 NNE 8.45 67.44 67.13 0.31 34.9413.42 29.96 93.04 0 
9.37 34.57 NE 7.32 68.23 68.03 0.2 52.6813.46 29.97 91.64 0 

9.07 26.84 NNE 9.5 68.99 68.65 0.33 82.4413.46 29.98 90.95 0 
10.66 18.98 NNE 8.83 69.48 69.2 0.28 137.7313.44 29.98 90.07 0 
10.21 27.21 NNE 7.66 69.59 69.43 0.16 228.1913.44 29.98 91.64 0.01 

11 27.51 NNE 8.25 72.6 72.38 0.22 341.8313.41 29.97 86.91 0 
12.5 32.17 NNE 7.54 71.78 71.63 0.15 162.61 13.4 29.96 84.94 0 

11 40.88 NE 8.73 68.2 68.24 -0.04 70.3613.42 29.95 90.79 0.17 

8.91 28.9 NNE 9.7 68.84 68.47 0.37 126.2913.43 29.94 93.77 0.04 
11.94 30.25 NNE 8.71 69.66 69.44 0.22 181.42 13.44 29.92 90.92 0.0 I 

12.6 31.19 NNE 7.87 68.89 68.75 0.14 122.2813.43 29.92 92.04 0.09 
12.12 37.96 NE 7.27 69.69 69.49 0.2 88.7613.44 29.91 90.23 0 
10.83 36.22 NE 6.87 69.3 69.1 0.19 33.2613.44 29.91 89.93 0 

9.12 33.34 NNE 8.72 68.26 68.05 0.21 2.7713.44 29.91 91.15 0 
7.83 27.44 NNE 8.86 67.7 67.34 0.36 0.1113.46 29.91 93.02 0 
7.16 24.47 NNE 8.74 68.32 67.82 0.49 0.0813.46 29.91 92.25 0 

5.6 19.12 NNE 11.85 68.51 67.96 0.56 0.0613.46 29.91 92.07 0 
6.31353.52 N 14.48 68.47 67.82 0.65 0.0613.46 29.9 92.38 0 
5.76343.17 NNW 13.93 68.41 67.68 0.73 0.0513.47 29.89 91.97 0 
5.55325.76 NW 11.15 67.95 67.27 0.68 0.0513.47 29.87 92.11 0 

5.06 320.02 NW 9 .4~8,---_-,6::..:7,-,.:=.6-,-7 ___ :=.6 7"---_----'0-.". 6"-7"---____ 0,"-0"'5"--".1 ",,3 .0...:4-'-7 __ ""29"-.."'8"'5 ____ -'9.,,2"'.6::..:7'---_----"-0 
4.12270.3 W 13.81 67.75 67.11 0.64 0.0413.47 29.84 91.97 0 
3.69243.37 WSW 19.45 68.36 67.75 0.61 0.04 13.48 29.83 90.91 0 
5.11197.66 SSW 14.22 68.77 68.25 0.52 0.5513.47 29.82 90.71 0 
6.5202.31 SSW 17.93 69.27 68.73 0.54 19.04 13.43 29.82 90.49 0 

6.31 218 SW 21.59 70.95 70.38 0.57 142.2913.44 29.83 89.25 0 
8.37 10.8 68.96 68.58 0.38 70.3113.45 29.91 91.07 0.01 

3.69 6.87 67.44 67 -0.04 0.04 13.4 29.82 84.94 0 

12.6 21.59 72.6 72.38 073 341.8313.48 29.98 93.77 0.17 

0.32 
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N 
NNE 

liE 
ENE 

E 
ESE 

SE 
SSE 

5/29/0 I 

New Bedford Harbor 

16 Aug - 17 Aug, 2000 (0700 EST - 0800 EST) 

Q5 3 7 11 16 21 gJ;} 

Scale tmph) 

Wind Speed (mph) Percent Occurance Wind Speed (mph) Percent Occurance 

0.5-3 3-7 7-11 11-16 16-21 >21 0.5-3 3-7 7-11 11-16 16-21 >21 
a a a a a a S a a a a a a 
a a 0 0 0 0 ssw 0 1.99 7.64 0 0 n 
0 0 0 0 0 0 SW 0.33 3.99 15.61 3.99 0 0 
0 0 0 0 0 0 WSW 1 4.32 1.99 0 0 0 
0 0 a 0 0 0 W 0.33 1.66 0.66 a a 0 
0 0 0 a 0 0 WNW 0.66 15.95 10.96 0 0 0 
0 0 0 0 0 0 NW 1.33 14.29 10.96 0 0 0 
0 a 0 a 0 a NNW 0.66 1 a a a a 

L-2-3z., 
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Date Time Wind 
Speed 

Wind Direction 

New Bedford Harbor 

Meteorological Data 

Hourly Summary 
16 Aug - 17 Aug. 2000 (0700 EST - 0800 EST) 

STD Temp. Temp. Delta Solar 
110m, 12m' Temp Radiation 

Batt. 
Barr. 

Pre ... 
Relative 

Humidity 

Mo. Day EST mph de, comp ... de, OF OF OF vdc in. Kg %RH 

Precip. 

in. 
ll:i0 

08/16 700 
08/16 800 
08/16 900 
08/16 1O00 
08/16 11O0 
08/16 1200 
08/16 1300 
08/16 1400 
08/16 1500 
08/16 1600 
08/16 1700 
08/16 1800 
08/16 1900 
08/162000 
08/162100 
08/162200 
08/162300 
08/172400 
08/17 100 
08/17 200 
08/17 300 
08/17 400 
08/17 500 
08/17 600 
08/17 700 
08/17 800 

Avera&e 
Minimum 
llaJdmum 

Total 

5/29/01 

6.5202.31 SSW 17.93 
6.31 218 SW 21.59 

9.7222.53 SW 20.72 
8.85 222.8 SW 20.8 
8.47207.39 SSW 16.24 
8.82208.44 SSW 22.12 
9.7222.77 SW 21.52 

10.92229.83 SW 17.14 
8.49236.55 WSW 18.37 
6.74246.66 WSW 22.55 
7.53229.25 SW 1988 
8.48290.86 WNW 14.29 
8.11300.29 WNW 11.78 
5.88 307.9 NW 10.21 
5.56303.91 NW 1O. I 
4.73 301.3 WNW 12.61 
6.96303.86 NW 1 ISS 
6.91 302.9 WNW 11.78 
8.83302.42 WNW 9.98 
8.53307.91 NW 10 
6.64308.46 NW 8.76 
3.99323.16 NW 986 
3.07313.94 NW 12.9 
6.22304.53 NW 9.1 
4.92289.38 WNW 11.79 
3.92273.22 W 20.89 
7. 11 
307 

10.92 

15.17 
8.76 

2255 

69.27 68.73 0.54 190413.43 29.82 90.49 0 
70.95 70.38 0.57 142.2913.44 29.83 89.25 0 
74.17 73.72 0.45 333.8713.39 29.82 83.93 0 
7304 72.31 0.72 142.6613.37 29.81 84.61 0.02 
70.66 69.83 0.83 123.89 13.4 29.8 90.3 0.01 
73.27 72.68 0.59 174.24 13.4 29.78 87.44 0 
74.47 74.18 0.29 252.6713.37 29.76 85.83 0 
7471 74.48 0.22 26913.35 29.74 85.09 0 
77.83 77.89 -0.06 500.9113.32 29.73 81.47 0 
81.79 81.99 -0.21 592.0313.27 29.72 75.24 0 
80.24 80.02 0.22 224.6913.25 29.72 75.23 0.01 
75.97 75.2 0.77 239.28 13.3 29.73 81.75 0 
77.26 76.54 0.72 163 13.3 29.74 74.49 0 
7503 73.78 1.25 24.6313.33 29.76 67.19 0 
71.64 70.36 1.28 0.2113.39 29.78 70.33 0 
69.81 68.59 1.21 0.16 13.44 29.79 72.8 0 
69.24 68.08 1.16 0.1213.46 29.8 70.23 0 
68.12 66.99 1.14 0.1113.48 29.81 69.53 0 
66.72 65.72 1 0.1 13.5 29.81 70.89 0 
65.49 64.51 0.99 0.113.51 29.8 72.69 0 
64.66~ __ ~6~3~.6~3 ____ ~1.~0~4 ________ 0~.~0~9~1~3~.5~3~ __ ~2~9~.7~9~ _______ 7~4~.~5~4 ____ ~0 
63.29 62.23 1.06 0.08 13.55 29.79 77.18 0 
62.42 61.36 1.05 0.0613.59 29.82 79.62 0 
61.83 60.82 1.01 0.84 13.6 29.84 80.42 0 

62.5 61.64 0.86 36.7313.52 29.87 79.83 0 
6604 64.96 1.08 169.6713.51 29.89 76.62 0 
70.79 70.02 0.76 131.1713.42 29.79 78.73 0 

61.83 60.82 -0.21 0.061325 29.72 67.19 0 
81.79 81.99 1.28 592.03 13.6 29.89 90.49 0.02 

004 
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N 
NNE 

NE 
ERE 

E 
ESE 

SE 
SSE 

5129/01 

New Bedford Harbor 

17 Aug - 18 Aug. 2000 (0700 EST - 0800 EST) 

25..91 

05 3 7 11 16 21 ~ 

Scale ~mpb) 

Wind Speed (mph) Percent Occurance Wind Speed (mph) Percent Occurance 

0.5-3 3-7 7-11 11-16 16-21 >21 0.5-3 3-7 7-11 11-16 16-21 >21 
1.66 1.99 0 0 0 0 S 0 0 0 0 0 0 
4.65 4.32 0 0 0 0 SSW 0.33 0 0 0 0 0 
12.29 2.66 0 0 0 0 SW 0.33 0 0 0 0 0 
4.65 0 0 0 0 0 WSW 1 0 0 0 0 0 
1 0 0 0 0 0 W 1 1.33 4.32 2.33 0 0 
0.33 0 0 0 0 0 WNW 0 3.99 14.29 4.65 0 0 
0.33 0 0 0 0 0 NW 1.33 5.65 16.61 2.33 0 0 
0 0 0 0 0 0 NNW 0.66 1 3.65 0 0 0 
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Date Time 
Wind 
Speed 

New Bedford Harbor 

Meteorological Data 

Hourly Summary 
17 Aug - 18 Aug, 2000 (0700 EST - 0800 EST) 

Wind Direction STD Temp. Temp. Delta Solar 
(10m) (2m) Temp Radiation 

Batt. 
Barr. 
Preas. 

Mo.Day EST mph de, compass de, OF OF OF vdc in.Hg 

08/17 700 
08/17 800 
08/17 900 
08/17 1000 
08/17 1100 

08/17 1200 
08/17 1300 
08/17 1400 

08/17 1500 
08/17 1600 
08/17 1700 
08/17 1800 
08/17 1900 

08/172000 
08/17 2100 
08/172200 
08/172300 
08/18 2400 

08/18 100 
08/18 200 
08/18 300 
08/18 400 
08/18 500 
08/18 600 

08/18 700 
08/18 800 

Average 
Minimum 
Mllldmum 

Total 

5/29/01 

4.92289.38 WNW 11.79 
3.92273.22 W 20.89 

8.69301.62 WNW 13.67 
10.2631202 NW 12.47 
10.37298.08 WNW 15.7 

9.9129703 WNW 15.88 
11 17284.57 WNW 16.42 
10.84292.23 WNW 16.61 

10.35285.18 WNW 19.12 
9.43287.26 WNW 17.42 
929309.04 NW 14.18 
961308.57 NW 13.23 
8.44321.96 NW 11.02 

8.57330.65 NNW 12.3 
6.4 314.57 NW 10.32 

6.43316.48 NW 9.2 

2.2337.52 NNW 25.21 
1.94 26.63 NNE 27.37 

2.49 44.38 NE 12.4 
2 36.33 NE 16.95 

2.44 41.49 NE 11.04 
2.22 51.11 NE 11.07 

2.3 42.87 NE 8.19 
2.94 36.04 NE 7.88 

4.34 3.34 N 11.78 
3.2 32.93 NNE 10.15 

633 

1.94 

11. 17 

14.32 

7.88 

2737 

62.5 
66.04 

68.31 
70.35 
72.43 
73.86 
74.35 
75.21 

75.66 
76.46 
75.89 

75.5 

74.05 
70.89 
66.82 
65.39 

64.2 
62.24 

60.11 
58.92 

57.9 
57.17 
56.43 
55.49 

5701 
6202 

66.74 

55.49 

76.46 

61.64 
64.96 

67.52 
69.41 
71.65 
73.22 
74.61 
75.92 

76.21 
76.75 

75.5 
74.93 
73.15 

69.78 
65.83 
64.32 

63.04 
60.69 
58.84 
57.91 
57.07 

56.4 
55.68 
54.77 

55.95 
60.78 

66.02 

54.77 

76.75 

0.86 
1.08 
0.79 
0.94 
0.78 
0.64 

-0.27 
-0.71 

-0.55 
-0.29 
0.39 
0.57 
0.89 

1 II 
0.99 
1.07 

1.16 
1.55 
1.27 
1.01 
0.83 
0.77 
0.75 
0.72 

1.06 
1.24 

072 

-0.71 

1.55 

L-2-3~ 

36.7313.52 
169.6713.51 

398.72 13.46 
593.813.41 

709.5313.36 
790.03 13.34 
904.7113.35 
923.5913.35 
756.16 13.35 
622.9713.33 

375.7513.32 
297.6813.33 
135.1813.35 

20.77 13.39 
0.2 13.45 

0.14 13.5 
0.1213.54 

0.0913.59 
0.0713.62 
00413.64 
0.0213.66 

0.0413.67 
0.01 13.69 
1.01 13.7 

59.9413.69 
188.6613.64 

268.6813.49 

0.01 13.32 

923.59 13.7 

29.87 
29.89 

29.9 
29.9 
29.9 
29.9 

29.88 
29.89 

29.89 
29.88 

29.88 
29.89 

29.9 
29.9] 
29.93 
29.94 
29.94 
29.94 

29.93 
29.93 
29.93 
29.92 
29.92 
29.92 

29.95 
29.97 
29.91 

29.87 

29.97 

Relative 
Humicllty 

%RH 

79.83 
76.62 
72.85 
69.01 
65.61 
63.47 
60.49 
58.75 

58.07 
57.05 
58.14 
57.77 
59.31 

63.19 
69.37 
71.92 
73.51 
80.98 
84.49 

86.1 
86.85 

87.01 
88.08 
89.04 

87.62 
83.22 
72.63 

57.05 

89.04 

Precip. 

in. 
~o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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Appendix M 
Wastewater Treatment Results and Calculations 



Table Ml 
Pilot - Scale Activated Carbon Treatment Analytical Results 

September 14.2000 
Sample 

PCBs 
Dissolved Total 

Location ID# 
TSS (mg/L) 

(ug/L) 
Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 

(Ul!/L) (ug/L) (ug/L) (ul!lL) (ul!lL) (uglL) (uglL) (uglL) 
Clarifier Influent SPI 29 5.21 NA NA NA NA NA NA 21 ND: <5.0 

----I--~~--~-- - --~-.- .. 

Clarifier Effluent SP2 20 5.08 NA NA NA NA NA NA 16 ND: <5.0 
.~.-. 

Vortisand Filter Influent SP3 35 1.14 NA NA NA NA NA NA 8.4 ND: <5.0 
~- -

V ortis and Filter Effluent' 
SP4 36 

GAC Influent 
l.ll NA NA NA NA NA NA 17 ND: <5.0 

~~----

GAC Midpoint SP6A 25 ND: <0.05 NA NA NA NA NA NA 11 ND: <5.0 
- - ---~ 

GAC Effluent SP7 11 ND: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 I -.. ---~. 
GAC Effluent SP7 Dup 22 ND: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 

Seotember 15. 2000 
Sample 

PCBs 
Dissolved Total 

Location ID# 
TSS(mglL) 

(uglL) 
Cadmium Chromium. Copper Lead Cadmium Chromium Copper Lead 

(ul!lL) (uglL) (uglL) (uglL) (uglL) (U21L) (U21L) (U21L) 

Clarifier Influent SPI 42 6.3 NA NA NA NA NA NA 18 ND: <5.0 
-.-.--

Clarifier Effluent SP2 71 5.21 NA NA NA NA NA NA 6.4 ND: <5.0 
V ortisand Filter Influent SP3 30 1.12 NA NA NA NA NA NA 8.5 ND: <5.0 

._. 

Vortisand Filter Effluent' 
SP4 25 1.14 NA NA NA NA NA NA 12 7.4 

GAC Influent 
GAC Midpoint SP6A 46 ND: <0.05 NA NA NA NA NA NA 3.4 ND: <5.0 _. 
GAC Effluent SP7 58 ND: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 

Seotember 16. 2000 
Sample 

PCBs 
Dissolved Total 

Location ID# 
TSS (mg/L) 

(ug/L) 
Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 

(Ug/L) (Ug/L) (Ug/L) (ug/L) (ug/L) (ug/L) (uglL) (ul!lL ) 

Clarifier Influent SPI 69 3.93 NA NA 19 ND: <5.0 NA I----~NA 14 ND: <5.0 ._- --
Clarifier Effluent SP2 71 3.05 NA NA 7.4 ND: <5.0 NA NA 6.2 ND: <5.0 

1------ ---~--.--- --~--

t---NA Vortisand Filter Influent SP3 57 1.29 NA NA 7.5 ND: <5.0 NA 7.2 ND: <5.0 
. c----

Vortisand Filter Effluent' 
SP4 49 1.28 NA NA 12 ND: <5.0 NA NA 12 ND: <5.0 

GAC Influent - .. f-----

GAC Midpoint SP6A 39 ND: <0.05 NA NA ND: <3.0 ND: <5.0 NA NA ND: <3.0 92 
.-

GAC Effluent SP7 34 ND: <0.05 NA NA ND: <3.0 ND: <5.0 NA NA ND: <3.0 ND: <5.0 

NA = Not Analyzed 



Seotember 17. 2000 
Sample 

Location 

Clarifier Influent 
Clarifier Effluent 
Vortisand Filter Influent 
Vortisand Filter Effluent! 
GAC Influent 
GAC Midpoint 
GAC Effluent 

Seotember 18. 2000 
Sample 

Location 

Clarifier Influent 
Clarifier Effluent 
Vortisand Filter Influent 
Vortisand Filter Effluent! 

GAC Influent 
GAC Midpoint 

GAC Effluent 

Seotember 19.2000 , -

Sample 

Location 

Clarifier Influent 
Clarifier Effluent 
Vortisand Filter Influent 
Vortisand Filter Effluent! 

GAC Influent 
GAC Midpoint 
1--' 
GAC Effluent 

Nt f Not Analyzed 
N[' == Not Detected 

ID# 

SPI .-
SP2 
SP3 

SP4 

SP6A 
SP7 

ID# 

SPI 
SP2 
SP3 

SP4 

SP6A 
SP7 

ID# 

SPI 
SP2 
SP3 

SP4 

SP6A 
SP7 

Table Ml (Cont.) 
Pilot - Scale Activated Carbon Treatment Analytical Results 

PCBs 
Dissolved Total 

TSS (mg/L) 
(ug/L) 

Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 
(ugfL) (ugfL) (ug/L) (Ul!/L ) (ugfL) (ugfL) (ul!fL ) (ugfL) 

74 4.22 NA NA 14 ND: <5.0 NA NA 17 ND: <5.0 --
71 3.53 NA NA 12 ND: <5.0 NA NA 13 ND: <5.0 
44 1.04 NA NA 11 ND: <5.0 NA NA 12 ND: <5.0 

32 1.06 NA NA 15 ND: <5.0 NA NA 15 ND: <5.0 

52 ND: <0.05 NA NA ND: <3.0 ND: <5.0 NA NA ND: <3.0 ND: <5.0 --
27 ND: <0.05 NA NA ND: <3.0 ND: <5.0 NA NA _1'-JD: <3~I..ND: 2£.. 

PCBs 
Dissolved Total 

TSS (mg/L) 
(ug/L) 

Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 
(ugfL) (ug/L) (ug/L) (ug/L) (ugIL) (ugIL) (ugfL) (ugfL) 

76 3.68 NA NA NA NA NA NA 16 ND: <5.0 .-
89 2.57 NA NA NA NA NA NA 12 ND: <5.0 

.. 

72 0.98 NA NA NA NA NA NA 12 ND: <5.0 

55 1.05 NA NA NA NA NA NA 15 ND: <5.0 
. --

53 ND: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 

52 ND: <0.05 NA NA '-- j\JA NA NA NA ND: <3.0 ND: <5.0 -- ---------- -

PCBs 
Dissolved Total 

TSS (mg/L) 
(ug/L) 

Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 
(ul!:fL) (uI!:IL) (uI!:IL) (ugIL) (ugIL) (ug/L) (ugfL) (ugfL) 

79 8.27 ND: <5.0 ND:<20 .. ~ c-- NA NA ND: <5.0 ND: <22.0 18 ND: <5.0 
--.- .. 

72 3.25 ND: <5.0 ND: <20.0 __ NA NA ND: <5.0 ND: <22.0 7.9 ND: <5.0 
f---

58 1.11 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 12 ND: <5.0 

45 0.73 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 18 ND: <5.0 
-----1---. 

44 ND: <0.05 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 

34 ND: <0.05 ND: <5.0 ND: <20.0 NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 



Table M2 
Pilot - Scale UV/OX Treatment Analytical Results 

Seotember 25. 2000 
Sample 

TSS PCBs 
Dissolved Total I 

Location ID# (mg/L) (ug/L) Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead I 

(ug/L) (u2/L) (U21L) (U2/L) (U21L) (ug/L) (ug/Ll {uglL} i 

Clarifier Influent SPI 89 11.2 ND: <5.0 ND: <20.0 5.6 ND: <5.0 ND: <5.0 ND: <22.0 22 6.6 I 
Clarifier Effluent SP2 74 10.8 ND: <5.0 ND: <20.0 4.1 ND: <5.0 ND: <5.0 ND: <22.0 5.0 ND: <5.0 J 
Vortisand Filter Influent SP3 67 1.26 ND: <5.0 ND: <20.0 7.2 ND: <5.0 ND: <5.0 ND: <22.0 6.9 ND: <5.0 1 

-
Vortisand Filter Effluent! 

SP4 61 ND: <0.05 ND: <5.0 ND: <20.0 
GAC Influent 

9 ND: <5.0 ND: <5.0 ND: <22.0 II ND: <5.0 

UV IOxidation Effluent SP5 57 0.06 ND: <5.0 NO: <20.0 14 ND: <5.0 ND: <5.0 NO: <22.0 14 ND: <5.0 
GAC Mic!P_oint SP6A 57 NO: <0.05 ND: <5.0 ND: <20.0 ND: <3.0 ND: <5.0 ND: <5.0 ND: <22.0 3.3 17 
GAC Effluent SP7 62 NO: <0.05 NA NA NA NA NA NA ND: <3.0 ND: <5.0 
Blank - - ND: <5.0 ND: <20.0 ND: <3.0 ND: <5.0 ND: <5.0 NO: <22.0 <3 ND: <5.0 

Seotember 26. 2000 
Sample 

TSS PCBs 
Dissolved Total 

Location ID# (mg/L) (uglL) Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 
(uglL) (uglL) (uglL) (U21L) (uglL) (u21L) (uglL) (uglL) 

Clarifier Influent SPI 86 8.72 ND: <5.0 ND: <20.0 7.8 ND: <5.0 ND: <5.0 ND: <22.0 22 6.9 
Clarifier Effluent SP2 81 8.18 ND: <5.0 ND: <20.0 6.7 ND: <5.0 ND: <5.0 ND: <22.0 7.2 ND: <5.0 -_. 
Vortisand Filter Influent SP3 56 1.5 NO: <5.0 ND: <20.0 6.3 ND: <5.0 ND: <5.0 ND: <22.0 6.4 ND: <5.0 .. _- . __ .. _---
Vortisand Filter Effluent! 

SP4 63 ND: <0.05 ND: <5.0 ND: <20.0 
GAC Influent 

9.6 NO: <5.0 ND: <5.0 ND: <22.0 9.8 ND: <5.0 
._-_._---- .----

UV/Oxidation Effluent SP5 61 ND: <0.05 ND: <5.0 ND: <20.0 16 ND: <5.0 NO: <5.0 ND: <22.0 12 ND: <5.0 

UV IOxidation Effluent SP5 O~.£. - - NO: <5.0 NO: <20.0 IS NO: <5.0 NA NA NA NA --_ ... _------ _ .. -
GAC Midpoint SP6A 61 NO: <0.05 NO: <5.0 _ ND:_<20.0 __ NO: <3.0 ND: <5.0 ND: <5.0 NO: <22.0 ND: <3.0 ND: <5.0 

----
GAC Effluent SP7 57 NO: <0.05 NA NA 18 ND: <5.0 NA NA ND: <3.0 ND: <5.0 i 

r-' - - - ---------- - .. --r---------
GAC Effluent SP70UP NO: <5.0 NO: <0.05 NA NA NA NA NO: <5.0 NO: <22.0 ND: <3.0 ND: <5.0 

- ------- ------- f-. ------
GAC Effluent SP7DUP NO: <5.0 ND: <0.05 NA NA NA NA ND: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 

-- .-f--------- - -- ...... ------f----------- ._-

Blank ND: <5.0 ND: <0.05 NA NA NA NA ND: <5.0 NO: <22.0 ND: <3.0 ND: <5.0 
-

NA = Not Analyzed 



Table M2 (Cont.) 
Pilot - Scale UV/OX Treatment Analytical Results 

Seotember 27. 2000 
Sample TSS PCBs Dissolved Total 

Location ID# (mgIL) (ugIL) Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 
Clarifier Influent SPI 14 8.01 NA NA NA NA ND: <5.0 ND: <22.0 15 6.1 -- ---- -
Clarifier Effluent SP2 20 6.86 NA NA NA NA ND: <5.0 ND: <22.0 6.4 ND: <5.0 ---- -----_ .. _--- ---------_ .• -r---- ._- -
V ortisand Filter Influent SP3 8 1.51 NA NA NA NA ND: <5.0 NO: <22.0 5.6 ND: <5.0 
Vortisand Filter Effluent! 

SP4 ND: <5.0 
GAC Influent 

1.19 NA NA NA NA NO: <5.0 ND: <22.0 12 ND: <5.0 
---

UV/Oxidation Effluent SP5 ND: <5.0 NO: <0.05 NA NA NA NA NO: <5.0 ND: <22.0 II ND: <5.0 
GAC Midpoint SP6A NO: <5.0 ND: <0.05 NA NA NA NA NO: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 ----
GAC Effluent SP7 ND: <5.0 ND: <0.05 NA NA NA NA NO: <5.0 ND: <22.0 ND: <3.0 ND: <5.0 .. _--. t--------- .. 
GAC Effluent SP70UP ND: <5.0 ND: <0.05 NA NA NA NA NO: <5.0 NO: <22.0 NO: <3.0 ND: <5.0 - ------
GAC Effluent SP70UP NO: <5.0 NO: <O.OS NA NA NA NA NO: <S.O ND: <22.0 NO: <3.0 NO: <S.O 
Blank ND: <5.0 ND: <0.05 NA NA NA NA ND: <5.0 NO: <22.0 NO: <3.0 NO: <5.0 

September 28, 2000 

Sample 
TSS PCBs 

Dissolved Total 

Location ID# (mgIL) (ugIL) 
Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 

(ugIL) (ugIL) (ugIL) (ugIL) (ugIL) (ugIL) (ugIL) (ugIL) 

Clarifier Influent SPl 10 5.8 NO: <0.05 ND: <20.0 9.8 ND: <5.0 ND: <5.0 ND: <22.0 22 ND: <5.0 
--

Clarifier Effluent SP2 20 4.63 ND: <0.05 NO: <20.0 8.3 ND: <5.0 6.1 NO: <22.0 16 NO: <S.O 
Vortisand Filter Influent SP3 NO: <S.O 1.39 NO: <0.05 NO: <20.0 6.7 NO: <5.0 NO: <5.0 NO: <22.0 7.2 NO: <5.0 
Vortisand Filter Info. 

SP3F ND: <5.0 0.58 NA NA NA NA NA NA NA NA 
0.45 urn filtration 
Vortisand Filter Effluent! 

SP4 6 1.24 ND: <0.05 ND: <20.0 14 ND: <5.0 NO: <5.0 NO: <22.0 28 5.2 
GAC Influent ----
Vortisand Filter Info. 

SP4F NO: <5.0 0.42 NA NA NA NA NA NA NA NA 
0.45 urn filtration 1------------- -------
UV/Oxidation Effluent SPS 6 NO: <0.05 NO: <0.05 ND: <20.0 19 NO: <S.O NO: <5.0 NO: <22.0 33 8.3 

f-----.- ------- -- -- '--. 

GAC Mi<!Q.oint SP6A NO: <5.0 ND: <0.05 ND: <0.05 ND: <20.0 NO: <3.0 ND: <5.0 NO: <5.0 ND: <22.0 NO: <3.0 NO: <5.0 -
GAC Effluent SP7 NO: <S.O NO: <0.05 NO: <0.05 NO: <20.0 NO: <3.0 NO: <5.0 NO: <5.0 NO: <22.0 NO: <3.0 NO: <5.0 

N. Not Analyzed 
1\Tn =: l\.Tnt no+~ .... + ..... ..l 



Seotember 29. 2000 
Sample 

Location 

Clarifier Influent 
Clarifier Effluent 
Vortisand Filter Influent 
V ortisand Filter Effluent! 

GAC Influent 
UV IOxidation Effluent 
GAC Midpoint 
GAC Effluent 

NA = Not Analyzed 
ND = Not Detected 

TSS 

ID# (mg/L) 

SP) 34 
SP2 47 

SP3 30 

SP4 33 

SP5 23 
SP6A 35 

SP7 27 

Table M2 (Cont.) 
Pilot - Scale UV/OX Treatment Analytical Results 

PCBs 
Dissolved 

(ug/L) 
Cadmium Chromium Copper Lead 

(ug/L) (U!!/L) (ug/L) (Uli!:/L) 
12 NO: <5.0 NO: <20.0 6.7 ND: <5.0 .- ------_ .. ----~--

._-_. 
13.2 NO: <5.0 NO:<~~ 5.7 ND: <5.0 --- -----r----.----
1.54 ND: <5.0 ND: <20.0 8.5 ND: <5.0 --
1.42 NO: <5.0 ND: <20.0 39 ND: <5.0 

- -- -

ND: <0.05 NO: <5.0 NO:<20~ 11 ND: <5.0 
--

ND: <0.05 NO: <5.0 NO: <20.0 ND: <3.0 ND: <5.0 -------- ----- ---------------
NO: <0.05 NO: <5.0 NO: <20.0 NO: <3.0 ND: <5.0 

Total 

Cadmium Chromium Copper Lead 

(ug/L) (Uli!:/L) (Uli!:/L) (uli!:/L) 

NO: <5.0 ND: <22.0 20 5.6 
-- .-

NO: <5.0 ND: <22.0 7.3 ND: <5.0 

ND: <5.0 ND: <22.0 8.9 NO: <5.0 

NO: <5.0 ND: <22.0 15 NO: <5.0 

ND: <5.0 ND: <22.0 17 ND: <5.0 

ND: <5.0 ND: <22.0 ND: <3.0 NO: <5.0 
-- -

NO: <5.0 ND: <22.0 NO: <3.0 ND: <5.0 



Sentember 14 ------ ---

Sample 

Location 

Settled Sludge 

Sentember 28 - . - ----. -- - - - - --

Sample 

Location 

Settled Sludge 
Filtrate 
Filter Cake 

NA = Not Analyzed 

ND = Not Detected 

ID# 
TSS (mg/L) 

SP8 7800 

ID# 
TSS (mg/L) 

SP8 4620 
SP9 NA 
SPIO NA 

Table M3 
Pilot - Scale Treatment - Filter Press Analytical Results 

- Dissolved Total 
PCBs (ugfL) Cadmium Chromium Copper Lead Cadmium Chromium Copper Lead 

(ugfL) (ugfL) jugfL) (ugfL) (u!!fL) (u!!fL) (ugfL) (ugfL) 
13 (ug/L) NA NA NA NA NA NA NA NA 

Dissolved Total 
PCBs Cadmium Chromium Copper Lead 

(ugfL) (ugfL) (ugfL) (ugfL) 
Cadmium Chromium Copper Lead 

39.8 (ugiL) NA NA NA NA NA NA NA NA __ --------
22.8 (uglL) ND: <5.0 ND: <20.0 ND: <19.0 ND: <5.0 ND: <5.0 (ugfL) ND: <22.0 (ugfL) 27 (ugfL) ND: <5.0 (ugfL) 

35000 (mglkg dry) NA NA NA NA 0.74 (mglkg dry) 200 (mglkg dry) 200 (mg/kg drY) 74 (mglkg dry) 



DATE 

Cell I Transfer to 
Cell! 

9/5/2000 17,587 
9/6/2000 28,913 
9nl2000 125,000 
9/8/2000 78,143 
9/912000 0 
91J012000 0 
91J 1/2000 0 
91J 212 000 0 
9/13/2000 0 
9/14/2000 106,870 
9/1512000 54,974 
9/16/2000 81,682 
91J7/2000 0 
9118/2000 134,636 
9119/2000 103,558 ... 
9/20/2000 23,948 
9/21/2000 NM 
9/22/2000 NM 
9/23/2000 0 
912412000 0 
9/25/2000 NM 
9126/2000 NM 
9/27/2000 0 
9128/2000 0 
9/29/2000 NM 
9/30/2000 0 
1011/2000 0 
1012)2000 0 
10/3/2000 0 
10/4/2000 0 
10/5/2000 0 
10/612000 0 
10/712000 0 
10/8/2000 0 
10/9/2000 0 

10/10/2000 0 
1011112000 0 
10/12/2000 0 
10/1312000 0 

Totals 755,311 

Clarifil'r Emuent to 
Cell Z 

22,627 
32,485 

0 
12,275 

0 
0 

8,300 
6,600 
7,336 
4,800 
54,570 
70,488 
13,459 
9,594 
37,260 
8,900 
9,300 
9,100 

0 
0 

9,697 
11,207 
14,001 
11,862 
11,500 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

365,361 

Table M-4 
Flow Totals by Date 

Flow 
(gallons) 

Clarifiu Emuent to 
Cell 3 

0 
13,610 
34,403 
34,555 
33,186 

0 
50,371 
39,030 
48,999 
70,109 
61,928 
63,217 
95,705 
27,578 
24,515 
42,637 
58,212 
45,732 

0 
0 

49,043 
53,735 
49,264 
55,264 
41,419 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

992,512 

Vortisand UV/OX UV/OX GAC Effluent! 
Effluent Influent Effluent Final Discharge 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
u 0 0 0 
0 0 0 0 
0 0 0 0 

89,800 0 0 102,569 
81,300 0 0 88,847 
84,400 0 0 85,800 
86,350 0 0 80,849 
88,900 0 0 78,747 
70,900 0 0 59,302 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

99,500 84,895 83,210 86,299 
69,500 60,653 57,170 47,902 
115,300 92,769 89,450 79,412 
53,200 43,545 42,140 36,602 
109,750 84,525 81,640 87,568 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 54,964 

NM 0 0 62,536 
NM 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

50,800 0 0 46,742 
0 0 0 0 

77,900 0 0 69,780 
1,077,600 366,387 353,610 1,067,919 



Table M-5 
Turbidity Measurements Activated Carbon Pilot Scale Treatment 

DAILY AVERAGE TURBIDITY MEASUREMENTS 

DATE 
(NTU) 

Clarifier Influent Clarifier Effluent Vortisand Vortisand Effluent/ GAC 
SPI SP2 InOuent GAC InOuent Effluent 

91512000 NM NM NM NM NM 
9/612000 8.75 4.00 NM NM NM 
91712000 7.29 6.75 NM NM NM 
9/812000 7.53 4.84 NM NM NM 
9/912000 NM NM NM NM NM 

9/1012000 NM NM NM NM NM 
9/1112000 10.31 3.50 NM NM NM 
9112/2000 7.46 3.71 NM NM NM 
9/1312000 6.70 2.89 NM NM NM 
9/1412000 6.18 2.41 1.15 0.89 0.58 
9/1512000 6.87 4.04 1.09 0.68 0.32 
9/1612000 6.58 2.76 1.52 0.65 0.50 
9/1712000 5.60 3.24 0.64 0.27 0.29 
911812000 7.12 6.90 0.78 0.54 0.30 
911912000 8.46 5.26 NM NM NM 
912012000 10.13 3.59 NM NM NM 
912112000 16.0 3.90 NM NM NM 
912212000 17.25 4.8 NM NM NM 
912312000 NM NM NM NM NM 
912412000 NM NM NM NM NM 
Average 8.81 4.17 1.04 0.61 0040 

NM = Not Measured 



Table M-6 
Turbidity Measurements UV/Oxidation Pilot Scale Treatment 

DAIL Y AVERAGE TURBIDITY MEASUREMENTS I 

(NTU) 
DATE I 

Clarifier Influent Clarifier Effluent Vortisand Vortisand Effluent! UV/OX Effluent/ GAC 
SP! SP2 Influent UV/OX Influent GAC Influent Effluent 

9/25/2000 15.85 5.54 1.24 0.55 0.56 NM 
9/26/2000 14.37 5.78 1.26 0.52 0.43 0.03 
9/27/2000 11.12 4.79 0.59 0.63 0.78 0.03 
912812000 7.25 4.42 0.83 0.71 0.63 0.03 
9/29/2000 19.93 4.31 0.85 0.48 0.37 0.11 

Average 13.70 4.97 0.95 0.58 0.55 0.05 
--------- - ,-- --- - L __ --

NM = Not Measured 



DATE 

10/412000 
10/412000 
10/4/2000 
]0/5/2000 
10/5/2000 
] 0/6/2000 
101712000 
10/8/2000 
10/912000 

10/1012000 
1011112000 
]0/11/2000 
10111/2000 
10/1112000 
1011212000 
10113/2000 
] Oil 3/2000 
10/1312000 
10113/2000 
10113/2000 
10113/2000 
]0/13/2000 
lOll 3/2000 
10/13/2000 
] 0/14/2000 
10/]5/2000 
10116/2000 

Table M-7 
Vortisand Filtration Performance 

Turbidity Measurements 

Vortisand Turbiduty 
(NTU) 

Vortisand Eftluentl UV/OX Effluentl 
UV/OX InOuent CAC InOuent 

2.96 2.49 
2.92 2.41 

30 - 32 NM 
7.9-8.] 5.3 - 5.5 

4.8 7.6-7.2 
NM NM 
NM NM 
NM NM 
NM NM 
NM NM 

2.7 - 2.8 2.9 - 3.0 
37 - 39 6.1 - 6.2 

5.5 NM 
16 - ] 8 6.3 - 6.5 
NM NM 
NM NM 
9.] 6.0 
9.5 5.3 - 5.6 
9.3 5.9 - 6.0 

9.4 - 9.5 8.0 - 8.3 
9.3 7.1 - 7.3 

8.5 - 8.6 3.6 - 3.8 
8.8 - 9.0 3.3 - 3.7 

9.00 3.] - 3.2 
NM NM 
NM NM 
NM NM 

NM = Not Measured 

GAC 
Effluent 

NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
0.90 

1.4-1.5 
NM 

1.5 - 1.6 
NM 
NM 
1.99 
NM 
NM 
0.2 
NM 
NM 
NM 

1.0 - 1.2 
NM 
NM 
NM 



lnnuent 
Concentration 

TABLE M-8 
UV/OXIDATION SYSTEM SIZING 

Flow Rate No. of 360 
(kW units) 



TABLE M-8 
CONTINUATION OF UV/OXIDATION SYSTEM SIZING 

Influent 
Concentration 

UV Dose 
(kWH) 

System (kW) 
No.of270 No.of360 

(kW units) 



TABLE M-8 
CONTINUATION OF UV/OXIDATION SYSTEM SIZING 

Influent 
Concentration System (kW) 

No. of 270 No.o£360 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

ByMA!(nrA Mvu.EI'I DATE '-$-01 SHEET~OF~ 
DEPT. 

CHKD. BY DATE. __ OFS NO. _______ NO. __ 

CLIENT USA C E 
PROJECT I'IBH - WTP fiLa r SCALE lEST 

SUBJECT V V /OX SYSTEM S, ZING CALCULATiONS 

A - CALCULATIONS FOR PlLa T SCALE DA TA 

CD UV Dose: ColcvIQttotl,,: 

UV doSe IS (), meQsure of fhe toh~ I IQf)'\p elecrn cal energy applied 
10 Q, hxed volume of: water. 

uv Dose = 1000 X tamp power (KW) 
Variables: Flow (gpm) X <,0 

F(G\lJrQ re -= '''0 5 pm.. 
lamp power:: 00 kW/lamp X q lamps == ;),10 J<W 

UV Dose:: 1900 X 270KW 

Ibo3pm X bOmh~ 

:2S./dS KwH 
l000.r- l 

Electrical Ener9V per cOrder ( EE 10) = 
Ef /0 15 Q meQsure of -Ih; -fmJtment obtained In Q Frxed vofuthe 
or water l)5 Q Func110n of exposure 10 light. 

E c/o = U v Dose W~re c, =- Inlhal concerrlro~(f 
(03 (Cj' Cf) Cf':= dlschQrge corx-enfrat 

'hriables: 
V V Dos e ~ ~ 8'. I ~ 5 I( W h /1000 90 L . 

C,.:: ,.28' ppb C Qvero9e. inHuent concentruhon Clt :5Pil measured 
Q/Z7/0Q - Q/2Q!OO) 

CF ~ < O,Q5ppb (overage effluent cotlcentrution at SP5 t1'eQ5Ured 
. q 127 (00 - q ( z q 100) 

EE 10 = ~. 11.5 KWH 
l~ (1.2$ pPb /0.05 f'pb) 

FWENC 581D 10196 

- (g. Q72. ~ W f-I /1000 9Ql 
order 



BY MARTITA Mvu uJ 

FOSTER WHEELER ENVIRUNMI:::N IAL GUHPUHAIIUN 

DATE 1-5-01 SHEET~OF~ 
DEPT. 

CHKD. BY ____ DATE __ OFS 00. ______ 00. __ 

CLIENT USACE 
PROJECT NBH - WTP PILor SCALE TEsr 
SUBJECT (lV/OX SYSTEM SlZING- C41cVlAnoNS 

Q) Calculot,'on cf -fte u V do::e ~Ulred bGs~d upon antlc! pated : 
In Fluent COVICentrailons Qrrl efFluent- dl2ChJrge Itm!fs, 

Cj;:: r ppb 
Cf '"' 0. Ot1S ppb 
E£/o'= 19, q7 kw J-/ II~L 

order 

UV dose ~ ? 

UV dose -

- c2 -;). lor? KwH 
iGOO sal 

CD CQlcu fohon or f-he num~r or kwH reql11red 10 tredt Ippb ot 12QOjFl 

lamp Power == UV Dose X Flow (gpm) X 00 rPln/be 
\OOD 3Q1 IIOQ03Cll 

= 

c23.10?1 kw~/loooqQl X I~003pm- X bOrrHYV(~ 
\ 000 ~QL I f 000 j a L ) 

\701 ~W 

~ Num6er or IndiVidual units reqUired to prov,dQ (L (amp p>wer 
o~ 1107 KW: 

1- ~lO KW unit and ~ -3foO KW unit 3 - total p.ouJer='11()K~ 

FWENC 5810 10.96 



FOSTER WHEELER ENVIRONMENTAL CORPORATION 

DATEt/fJ/Q/ SHEET~OF_ 
DEPT. 

CHKD. BY ___ DATE __ OFSNO. ______ ,NO. __ 

CLIENT USA CE 
PROJECT }/BH -WTP PILOT SCAl~ lEST 
SUBJECT UV lox SYS TEM SIZING CALef/LA naVS 

B - CALCULATIoNS FoR, BENCH SCALE DATA 

(!) 'Flow rate = Ba+c~ 
U ~ .?ose Tesf-ed -- ~4 kWI-/ ~oOJ3a.L 

- C t - 0, 15 ppb 
C f = O,o~o ppb 

® Calculahon of Eleen-,eo' Energy per OrdEr (EE 10) : 

£ Elo ~ VV Dose =- ~4 KW H (1~!J<l\ : dl. gg KW /fJ UOOO8QL 
I~ (C'-(Cf) lo~ ( .15 ppb I O.ObO ff-b) ordtr 

® Calcl1lah"on of uv Dose Requ1reci {O, anhclpaled mfluen t (Jpncenirunol 
a~d eF((uehf dfscharse (Imll.). (Ci == (ppb CJ1d Cf = O. Ob5 ppb) 

uV \)}se =- E E 10 * iOJ (Ci (Cf) = dL~? kUJ q /i(}'l1~, (I I ppb \ 
{)rder °3 OfO~5frb) 

U V Dose = %1k KW H /iDOOqaL 
oJ 

® Calcu/otlOh of the number-- QP KWH. requred to treat \ ffb at 
\200 3pm: 

lamp Power = UV dOSe X flow (m a 11n (hi 
1000 9cd /1000 ~al) 

-= (~CO kWH (Iem :J<l L;» ( 1200 3 pn') ) (loO mIt) / h r-2 
1000 (,9aL /IOOOjQL) 

- /<g70KW 

~ Numher of Indryfdual Umts rcqwr«f ~ provide Q lamp 
power of 1<670 tV: . 

FWENC581D 10196 

l - ;2 70 K uJ un 11:- and 5 -360 k uJ unIts --Mal = 2.070K, 
f!J'Jlf -
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Appendix N 
Health & Safety 

Note: The New Bedford Harbor Project Health and Safety Plan 
was distributed to USACE-NAE EPA Region I and Massachusetts 
DEP prior to the start of the PDFT. Also, a copy has been filed in 
the Foster Wheeler project file. 
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Appendix 0 
Project Photos 



FIGURE 0-1. PDFT DREDGE AND DISPOSAL OPERA nONS 

I 



FIGURE 0-2. PDFT DREDGE AREA 

RGURE 0-3. SAWYER STREET CDF 

I Originals in color. I 



FIGURE 0-4. TEST DREDGE AND SUPPORT EQUFMENT (OPERATING) 

FIGURE 0-5. TEST DREDGE AND SUPPORT EQUIPMENT (NOT OPERATING) 

Originals in color. 



• 

FIGURE 0-6. TEST DREDGE WITH DISCHARGE AND RETURN WATER LINE 

FIGURE 0-7. TEST DREDGE 



l 

FIGURE 0-8. CA TERPLLAR 375LC HYDRAWC EXCAVATOR WITH 4.5 cy HORIZONTAL 
PR~ GRAB BUCKET 

FIGURE 0-9. CRAf£ MONTORING SYSTEM SCREEN IN ENGINEERS ROOM 



FIGURE 0-10. HORIZONTAL PROFILING GRAB BUCKET OVER MOONPOOL 

• _ • .1Ii:7 . 

FIGURE 0-11. HORIZONTAL PROFILING GRAB BUCKET OVER MOONPOOL 

CAD nl£:NBHJH0l1L01.DWG 

Originals in color. 



FIGURE 0-12. MATERIAL HOPPER 

SPECIFIC 
GRAVITY LOOP -----~ ......... 

--MINI DIGGER" 

.~ 
--"< ---. , 

1/ 

MATERIAL 
HOPPER 

FIGURE 0-13. BEAN PATENTED SLURRY PROCESSING UNIT 
--



• 

~ 

FIGURE 0-14. REMOVING ROCK BOX COVER TO CLEAR ROCKS AND DEBRIS FROM SUCTION LINE 

( .i' 

I .... ""l"t __ i,,,~~ 

FIGURE 0-15. DEBRIS IN ROCK BOX 

Originals in color. 
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FIGURE 0-16. COBBLES, QUAHOGS, AND DEBRIS REMOVED FROM ROCK BOX 

'.,: 
':.- .~'.r! -,~'~ 
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FIGURE 0-17. 

- -- . 

SHALLOW DRAFT TUG 
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FIGURE 0-18. WATER QUALITY MONITORING VESSB. WITH TEST DREDGE IN BACKGROUND 

! 

FIGURE 0-19. PISTON CORE TAKEN DURING DREDGING 

~; 
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GRAY CLAY (CLEAN) RESIDUAL SOFT BLACK SIL T 
(CONTAr.-IATED) 

... ,.,"' 

RESl>UAL SOFT BLACK SL T 
(CONTAMINATED) 

FIGURE 0-20. PONAR GRAB SAMPLE TAKEN IN PDFT AREA (POST-DREDGE AREA) 
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Appendix P 
Other Screened Dredging Technologies 

-------------------



FIGURE p-t BELlC ~BONACAVOR. BA YOU BONFOUCA, SLIDELL, LOUISIANA 

Originals in color. 



PROFILING GRAB 

~:., ..... , .. ",:., . 

" 

Boskalis Dolman bv 
's-Gravenweg 399-405 
P.O. Box 4466, 3006 AL Rotterdam 
The Netherlands 
Telephone +31 (0)102882800 
Telefax +31 (0) 1 0 288 28 10 

m Royal Boskalis Westminster nv 

Efficient dredging of polluted bed material 

The profiling grab, which has a horizontal closing action, is an efficient dredging tool 
developed by Boskalis for the removal of polluted bed material in ports and waterways. 
Great accuracy is required for this type of selective dredging. If dumping or processing 
costs are to be contained, only polluted spoil must be removed and not the uncontaminat 
material which should be left in space. 
The profiling grab is designed to dredge in layers (the thinnest layers if necessary) and 
without spillage or muddying of the water. The volume to be recovered or processed is 
consequently kept to a minimum. 

Polluted bed material often contains SUbstantial quantities of large items of rubbish. Fitted 
an hydraulic crane, the profiling grab has no diHiculty in handling this kind of waste. 

Boskalis has successfully used the profiling grab on numerous clean-up projects in the 
Netherlands, at Elburg, Wemeldinge, Terneuzen and Tiel, and on the Zuid-Willemsvaart 
canal. 

Originals in color. 
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:' THE UNIQUE BONACAVOR 
. . 

" \ 

What onc.e was a UC .. _ 

southeastern Louisiana. turned 100v ~._ 

environmental disaster. A creosote 
plant operating on the banks of Bayou 
Bonfouca since 1892. burned down in 
1970 - spilling large amounts of toxic 
creosote into the bayou. By the 1980's, 
the spill had contaminated over 55 acres 
of bottom material. The site was sub· 
sequently placed on the EPA's 
Superfund priorities list, and has since 
become the largest Superfund Project 
ever awarded. 

The specifications for the "Bayou 
Bonfouca Superfund Remediation 
Project" required an extremely ilarrow 
excavation tolerance. Such ex.treme 
tolerances were necessary in urder to 
reduce or eliminate overdredglllg, and 
hold the quantity and cost of sediment 
treatment to the project estimates. An
other challenge presented was protect
ing personnel and property from expo
sure to the contaminated sediments 
during excavation and transportation to 
the treatment facility. In addition. the 
sediment treatment process required the 
removal of contaminated sediments In 

as close to in Situ state as pOSSible. 

Bean responded to these challenges 
by designing and building the 
Bonacavor. With innovations in cutter 
location. dredge positioning, sediment 
processing and transportation. the 
Bonacavor and Bean successfully con
quered the challenges presented at 
Bayou Bonfouca. 

Oril!inals in ('(lIM 
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FIGURE P-2. NORMROCK INDUSTRIES AMPHIBEX 

Originals in color. 





Working with 
Nature 

From time immemorial, humankind has 
used its ingenuity to exploit the planet's 
resources. But in these enlightened times, 
we also know that we must treat those 
resources with respect. The Amphibex 
from Normrock Industries is an amphibious 
excavator designed to meet both needs, 
wedding state-of-the-art performance with 

environmentally sound operation. 

The culmination of many years of research 
and innovation, the Amphibex is an 
amphibious excavator specially designed 
to operate in an aquatic environment. 
What makes it different? Its versatility, 
power, ruggedness, mobility, sophisticated 
positioning equipment, and very low 
capital and operational costs. 

The Quebec-designed and built Amphibex 
is suitable for a wide range of uses in all 
types of water: 

• cleaning and restoring contaminated waterways 

• installing water pipes, pipelines and submarine cables 

• cleaning wastewater treatment ponds 

• preventing and breaking up ice jams 

• controlling vegetation 

• developing peat lands 

• creating wildlife habitats 



· .- . ~- - .," 

The Amphibex's cab meets the highest standards of comfort and 
visibility. It is equipped with two deluxe seats, easy-to-reach controls, 
side windows that can be opened, and a range of standard and 
optional accessories. 

'r::""""~' ---" ~~." _~~~ ; ... ,,_·.i , 
! ;. • ~. ',' (:) •• / •. . 

.. ~ ' .• ' ' .. ~ .)1 ... •·•••· .:. _____ .. ---

. !.'I#7, ~; t-"; .f>:: 
...... -.-----
.;a~.' • 

The Amphibex"'s'" 
optional sophisticated 
positioning system, 
developed by Normrock 
Industries, is particullirty 
useful for clean-up 

operations. It can pinpoint the exact location where the 
machine is to set to work. by night or day. A graphical 
display system enables trn! operator to position the bucket 
with a high degree of precision. 

The Amphibex's powerful hydraulic pumping system 
ca~vp.~~R:e~- highly concentrated solid residues over 
dista-gt~~~fmore than one kilometre. 

~;'~fii'\iIt:-fii~"&';:').Jill\ned with an array of 

·IDllI!:.~,et; cilttE!tb~ad-E!qlliplped pump bucket, 
,v..· ... ·"a .... "· it tQ,p~rform the job at hand. 



echnicaI Specifi~ations 
! :-",;;: ':. 

j - ~ 

General Description 
Maximum length 
Worting weight 

~ _:';:':"F~' 

Transpoit1ii~ 
Transport width 

, Transport height 
Sailing speed 
Stabilizers (rear) Draught 

3!i 7" (10.85 m) 
appro 24.25 tons) 
(22 metric tons 

. 42' 2" (12.85 m) 

7.··~·i~;~~Hr 6" (3.5 m) 
. 10' 6" (32 m) 

appro 8 knots 
l {60cml . 

Engine 
Model 

Detroit dieset Series 40 
see options 

Cylinders 
MaximumHP 
Maximum torque 

6 

DelcolRemy 100 amp 
Delco/Remy 225 amps/llr;. 

",';;,;;i·;~,·Fu. ·1·T .... ·ii\i.~~;~~,n. \ 
. *J;;:io~t~}~,. e, Ian" "apg~l.lJ,' "'3.1'l~if."M,~H,\ 

iI Amllnun 911/1011 

6'-3-
(2027 mml 

I<I----+-HI~- 2S'·9-
17~,~"""' . 

Hydraulics : 
2 Gear pump \ !II! gal (340 Ulmin. 

Maximum working pressl..re . ';Z40b~7r'c":-
Variable displacement p\!OlP ~ 

Maximuin'working.pressufe ~bar 
Hydrauiic system capacity 132.09 gal (500 l) 
Hydraulic oil vegetable base or mineral 

Excavator 

20'·9-
I633Smml 

:;\;.i.!~~ - . 
14310mm) 

17"2-
IS219mm) 

Maximum bucketJeach 21'6" (6.6 m) to 'IS 9" (1 
through 180" 

Maximum depth with telescopic ann 21' 5" {6.521 
Breakout force (from bucket cyl.) depends on sele 

option 
Digging Jorce (from bucket cytl depends on sele 

option 
Standard Equipment. ., 
·,.~orrosion resi~ant one-piece body divided into nine ,OptIOnal EqUipment 
watEi1tlhtc~~n~ . < .. , '·'!'Y~,'·:,t~':;iI-;·' -:f~·:;~Backoe buckets. 0.5 yd'(4OO II and 1 yd' (800 l) 

,,-,<" .• < ).1:!1.~. .••. .", .• _ '.,~' ,::.:!", •. , , .- ";-_ :_" 

• Tw~ rear stabffit~~JlO!(~~""~~j!':~.ij!~il!ihll~' • Discha~e spout for side casting 
cylmders. Depth contro/1iy me8nsof hydrauhc • Rake -Width 9' 11" (3 m) . 
cylinder! mechanical control • Discharge pipe - 8"(200 mm) X 20' (6 m) with 

• Two front stabilizers with detachable floats and aluminum mounting flanges (SAE200) connected 

• Quick coupling for working attachment 
• Ufe saving equipment 

floal pipes 
• Air compresstlr, hydraulically driven for accesso 
• Navigation and dredging lights, telescopic and Ie 

mast 
• Winch 
.- Crane 
• Tools 
• Heating system 
• Air conditioning 

For customized eq~ipment for your special needs, 
consult mailufacfurer. 

des Entreprises, Terrebonne (Quebec), Canada J6X 4J8 
~) 477-5132 • 1c 800-830-9080 • F~f.!,:;(.) 477-2020 
://www_normrock.ca':·" 1':;'7) '. d 

Prinled In Cana ~ 



FIGURE P-3. ELLICOTT INTERNATIONAL SERIES 370 HP 

Originals in COiOf. 



THE NEW Ellicorr 
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STAND . . .. ~ 
GENERAL 

Overall Length (with ladder) 

Overall Wid1h 

Hull Depth 

Mean Draf1 (with fuel) 

Spud Length 

Spud Weight (each) 

Total Dredge Dry Weight 

Suction Pipe Diameter 

Discharge Pipe Diameter 

OPERATING CONDmONS 

Digging Depth 

Minimum 

Maximum 

Maximum Channel Cut of Dredge 

@Minimum Digging Depth 

@Maximum Digging Depth 

PRIME MOVER 

Diesel Engine (radiator cooled) 

Model 

Maximum Operating RPM 

Continuous Power (flywheel) 

SWING WINCHES 

Line Pull (1 st layer) 

Line Speed (1st layer) 

Wire Size 

D •• " Capacity (maximum) 

Drum CL'pacity (standard) 

CONVERSIOI'i FOR VARIOUS 
IN-SITU S.",. 

DENSITY MULnpUl:11 
2.10 1.000 
2.00 1.100 
1.95 1.158 
1.90 1.222 
1.85 1.294 
1.80 1.375 

2SO 

300 

200 
a:: 2SO 
:> 
0 
:r .. '" a:: a:: a: 

:' ~ ISO 200~ 
~ ::E ::E 

1= (J (J 

(J iii SO iii 
:> :> :> 
0 (J 100 (J 

0 a: 
"- 100 

SO 
50 

0 0 

0.0 0.5 

0.0 

CUlTER MODULE 

17.5 m 57.5 feet Culler Force 1787 kg 3940 lb. 

3.7 m 12.0 feet Cutting Force 

1.2 m 4.0 feet 
(per unit length of blade) 34.3 kg/cm 192 Ib.lin. 

0.81 m 2.67 feet 
Culler Diameter 800mm 31.5 in. 

8.9 m 29.1 feet 
Cutter Rating 30kW 40.0 SHP 

816 kg 1 BOO lb. 

25400 kg 56000 lb. 

305mm 12 in. 

Cutter Speed 0·39 RPM 0·39 RPM 
Number of Blades 6 6 

SLURRY PUMP 

254mm 10 in. 
Impeller Diameter 686mm 27 in. 

Particle Clearance .152 mm 6 in. dia. 

Maximum RPM 845 845 

0.9 m 3.0 feet 
LADDER HOIST CYLINDER 

6.1 m 20.0 feet 
Extending Force 4452 kg 9815 lb. 

Retracting Force lB700 kg 41225 lb. 

22.2 m 73.0 feet 
Lowering Speed at Cutter 24.7 mlmin 81 FPM 

lB.3 m 60.0 feet 
Hoisting Speed at Cutler 29.6 mlmin 97 FPM 

SPUD HOIST CYLINDER CYLINDER 

Caterpillar Caterpillar 
lif1ing Force (at spud) 3266 kg 7200 lb. 

3406B 3406B 
Lowering Speed Free Fall Free Fall 

1800 1800 
ELECTRICAL SYSTEM 

306 kW 410 SHP 
Battery 24 V 24 V 

CAPACtnES 

3629 kg 8000 lb. 
Fuel 3028 liters 800 gal. 

22.9 mlmin. 75 FPM 
Hydraulic Oil 871 liters 230 gal. 

12.7 mm 

91 m 

1/2 in. 

300 feet 

Complete dredge outfitting equipment available including polyethylene pipeline and 
booster pumps. 

61 m 200 feet 

:auES 370HP CAI.CUlMBJ OUTPUT CURVES 
Material In-situ Density = 2.1 
For material in-situ values other than 2.1, see conversion chart at left. 

CALCULATED OUTPUT CURVES BASED ON 12-INCH (305 mm) PIPELINE: 

.,2" (305mm) Diameter Suction .10' (3.05m) Terminal Elevation 

.,2" (305mm) Diameter Discharge .27" (685.8mm) Diameter Impeller 

.20' (6.09m) Digging Depth • Maximum RPM = 845 SHP = 320 

FEET X 1000 

1.0 1.5 2.0 2.5 3.0 4.0 6.0 - -====-----===-- - . 
0.6 METERS X , 000 

PIPELINE LENGTH 

1.0 

Output curves for all applications are 
computer generated on a program 
specifically designed for this purpose. 
The calculated output curves repre
sent our best engineering knowledge 
and reflect the output pumping capa
bility of the dredge under the condi
tions stated. In actual practice. the 
material varies from free-flowing, eas
ily excavated material. to compacted 
and/or difficult excavations. The 
naturt1 of the material and job condi
tions must be considered when esti
mating actual outputs. The outputs 
are indicated for your reference and 
are not guaranteed. 

WARRANTY 
Ellicott warrants its equipment only in 
accordance with its printed warranty 
conditions, the latest copy of which 
will be forwarded to you promptly 
upon written request. No other war
ranties are provided. 

The specifications shown in this 
brochure are subject to change due to 
improvements or design modifications 
required during construction. or the 
addition of equipment not described in 
the speCifications. 

Form No. 0393MC 
-An Equal Opportunity Employer" 
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